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NOTICE

This report has been prepared for the Air Force by Radian Corporation for
the purpose of aiding in the implementation of a final remedial action plan under the
Air Force Installation Restoration Program (IRP). As the report relates to actual or
possible releases of potentially hazardous substances, its release prior to an Air Force
final decision on remedial action may be in the public's interest. The limited objectives
of this report and the ongoing nature of the IRP, along with the evolving knowledge of
site conditions and chemical effects on the environment and health, must be considered
when evaluating this report, since subsequent facts may become known which may make
this report premature or inaccurate. Acceptance of this report in performance of the
contract under which it is prepared does not mean that the Air Force adopts the conclu-
sions, recommendations, or other views expressed herein, which are those of the con-
tractor only and do not necessarily reflect the official position of the Air Force.
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PREFACE
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1.0 INTRODUCTION

In 1979, officials at McClellan Air Force Base (AFB) began to suspect that
past waste disposal practices may be contaminating the groundwater in the area. Being
proactive, McClellan AFB voluntarily created a groundwater contamination committee,
which identified at least four areas of potential groundwater contamination needing
further investigation. Subsequent investigations confirmed contamination, and McClellan
AFB developed a comprehensive program to maintain drinking water quality and to
remediate the contamination. In 1981, the United States Department of Defense
(DOD) developed the Installation Restoration Program (IRP) to investigate hazardous
material disposal sites on DOD facilities; McClellan AFB's comprehensive program was
revised to conform with the IRP. Since then, numerous investigations and studies have
been performed under the IRP.

On 22 July 1987, McClellan AFB was listed on the United States Environ-
mental Protection Agency's (U.S. EPA) National Priorities List (NPL). After being
included on the NPL, McClellan AFB integrated the ongoing IRP with the Comprehen-
sive Environmental Response, Compensation, and Liability Act (CERCLA) of 1980,
Superfund Amendments and Reauthorization Act of 1986 (SARA); National Oil and
Hazardous Substances Contingency Plan (NCP); pertinent provisions of the Resource
Conservation and Recovery Act (RCRA) statutes; Executive Order 12580; and all ap-
plicable state laws and regulations.

Following McClellan AFB's listing on the NPL, the Air Force (AF) began
negotiating an Interagency Agreement (IAG) with the U.S. EPA and the California
Department of Health Services (DHS). On 21 July 1989, all parties signed the IAG,
which establishes the process for involving federal and state regulatory agencies, and the
public in the McClellan AFB remedial response process. The IAG sets schedules for
completing specific program tasks including:

0 Remedial Investigations (RI);
0 Feasibility Studies (FS);
0 Response actions; and
* Operation and maintenance activities related to response actions.

While the 21 July 1989 version of the IAG was signed by the three parties to
the agreement, it was not made effective. While responses to public comments received

f on the IAG were being prepared, an earthquake in October 1989 damaged the offices

1-1
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and operations of the U.S. EPA Region IX, delaying the effective date of this
agreement. During this interim period, technical work proceeded as originally planned
prior to the earthquake. Responses to public comments have now been completed. The
IAG has been signed by all parties and became effective 2 May 1990.

McClellan AFB agreed to undertake, where applicable, cleanup actions at
McClellan AFB in accordance with the IAG, to protect the public health, welfare, and
the environment. This document, the Comprehensive CERCLA Workplan (CCW), is a
primary document deliverable under the IAG. It describes the long-range objectives,
technical approach, status of ongoing tasks, and future tasks of McClellan AFB to
remediate or cleanup contaminated areas. The CCW will be updated annually as new
data are obtained during field investigations, as the scope of additional tasks are
defined, and as new priorities are established by McClellan AFB mission requirements
in coordination with participating regulatory agencies, and the public. Updates to the
CCW will reflect the dynamics of the CERCLA process at McClellan AFB and reflect
revised priorities and tasks. The annual updates of this CCW will communicate revised
strategies and management issues to the regulatory agencies and the public.

1.1 Site Background

1.1.1 Location and History

McClellan AFB is located approximately seven miles northeast of downtown
Sacramento, California, as shown in Figure 1-1. The main base facility includes 2,952
contiguous acres, which are bounded by the City of Sacramento to the west and south-
west, the unincorporated areas of Rio Linda/Elverta to the northwest, and North
Highlands to the east.

McClellan AFB was established in 1936 when the U.S. Congress authorized
the construction of a new air repair depot and supply base for the War Department
(predecessor to the Department of Defense). Initially named the Sacramento Air
Depot, the facility was dedicated in 1939. In the early 1950s, McClellan AFB changed
from a bomber depot to a jet fighter maintenance depot. McClellan AFB currently
operates as an Air Force Logistics Command Base, employing approximately 18,000
military and civilian personnel with the primary mission of management, maintenance,
and repair of aircraft, electronics, and communication equipment.

1
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(Units existing within the Air Logistics Command Center include: the 2852nd

Air Base Group, which is responsible for all support and housekeeping functions at

McClellan AFB; the 2951st Combat Logistics Support Squadron, which provides mobile

supply and maintenance support to USAF forces worldwide; Detachment 5, 3025th Man-

agement Engineering Squadron, which provides manpower authorization and manage-

ment engineering support; and the USAF Clinic, which provides McClellan AFB with

medical services.

Tenant units at McClellan AFB include: Air Force Systems Command; Air
Training Command; Tactical Air Command; Air Force Communications Command;

Military Airlift Command; the Fourth Air Force Reserve; the Coast Guard Air Station

Sacramento; Detachment 1905, 17th District, Air Force Office of Special Investigations;

Canadian Forces Liaison Detachment; Royal Air Force Liaison Office; Air Force Com-
missary Complex Service; American Red Cross Field Office; General Accounting Office;
and Defense Logistics Agency activities.

In fulfilling its past and current mission to defend the United States through

the operation and maintenance of aircraft, McClellan AFB has been engaged in a wide
variety of operations that involve the use, storage, and disposal of hazardous materials

including: industrial solvents, caustic cleaners, electroplating chemicals, heavy metals,

polychlorinated biphenyls (PCBs), low-level radioactive wastes, and a variety of fuel oils

and lubricants.

1.1.2 Physical Setting and Contaminant Sources

Groundwater beneath McClellan AFB occurs under confined and unconfined
conditions. Hazardous substances have percolated into the aquifer underlying the facil-

ity at various locations on base. In 1979, groundwater testing by McClellan AFB, state,

and local agencies identified the presence of volatile organic compounds (VOCs) in on-

and off-base wells that led to the closure of two McClellan AFB wells and three off-base

wells. Groundwater and soil samples collected on and in the vicinity of McClellan AFB

have shown the presence of a variety of contaminants, principally VOCs and metals.

The watershed in the vicinity of McClellan AFB flows southwesterly. Surface
water drainage on and around McClellan AFB includes Magpie, Second, Dry, and

Arcade creeks. The primary recipient of on-base drainage is Magpie Creek, which

enters McClellan AFB from the east, merges with several tributaries, and exits to the

west.

1-4
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(. The soil and groundwater contamination which currently exists at McClellan
AFB are primarily the result of chemical releases from:

Land disposal facilities. Disposal occurred via burial of hazardous sub-
stances in unlined pits primarily along the western edge of the base.
This practice has been discontinued, and wastes are now disposed of at
an approved California Class I facility or discharged to the on-base
Industrial Wastewater Treatment Plant (IWTP).

Spills and discharges. In the course of various industrial activities, acci-
dental discharges of hazardous substances onto the ground have oc-
curred.

Leaks. Leakage from sumps, underground storage tanks, the Industrial
Wastewater Line (IWL), and disposal ponds have occurred.

To date, McClellan AFB has identified 170 waste sites and potential release
locations (PRLs) that warrant investigation. These sites and PRLs, identified in Appen-
dix A, occur within 12 preliminary groundwater operable units (OUs) that have been
designated for the purpose of managing subsequent investigations and appropriate
response actions. These OUs are shown in Figure 1-2. The Operable Unit designation
has now replaced the earlier "Area" designation when referring to specific portions of
the base.

A more detailed discussion of the environmental conditions of McClellan
AFB, equivalent to a Conceptual Site Model for McClellan AFB, can be found in
Sections 2.0 and 3.0 of the Preliminary Groundwater Operable Unit Remedial
Investigation Sampling and Analysis Plan (Radian, 1989).

1.2 Parties to the Interagency Agreement

The parties to the IAG are the U.S. EPA, the Air Force, and the State of
California. The terms of the IAG apply to and are binding upon all three parties.

McClellan AFB is a facility under the jurisdiction, custody, and control of the
Department of Defense, the lead agency in this action. The Department of the Air

1-5
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Force is authorized to act in behalf of the Secretary of Defense for all functions that are
relevant to the IAG and subject to the Defense Environmental Restoration Program

(DERP).

The U.S. EPA is responsible for evaluating the McClellan AFB Remedial
Response Program to ensure compliance with CERCLA as amended by SARA. This
law defines the process by which federal facilities, such as McClellan AFB, are to under-
take remedial actions and provides for joint selection of remedies among the U.S. EPA,
the State of California, and the Air Force. However, specific response actions at
McClellan AFB will be conducted according to the terms of the lAG.

The DHS is the designated state agency, in accordance with California

Government Code section 12018 and Health and Safety Code section 25159.7, responsi-
ble for the federal programs to be carried out under the IAG and the lead agency for
the State of California. As the lead state agency, DHS is involved in the initiation,

development, selection, and enforcement of remedial actions to be undertaken at
McClellan AFB, including the review of all applicable program activities and the
development of studies, reports, and action plans.

Cooperation among all three parties is a key element in meeting the primary
goals of the IAG. It is also important that all parties recognize public concerns in deci-
sion making; therefore, the public will be kept informed of all activities of the remedial

response program by procedures outlined in the McClellan AFB Community Relations
Plan. Proactive involvement by all concerned parties in the initial planning of investiga-

tions and through the eventual cleanup process will be a key to the efficient implemen-

tation of this program.

1-7
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2.0 OVERVIEW OF THE McCLELLAN AFB REMEDIAL RESPONSE
PROGRAM

This section presents an overview of the Comprehensive Environmental
Response, Compensation, and Liability Act (CERCLA) process for the investigation and
remediation of hazardous waste sites. It also summarizes the strategies to be applied by
McClellan Air Force Base (AFB) in the implementation of the CERCLA process. The
actual implementation steps are discussed in more detail in Section 3.1 through Section
3.4 of this report. Additionally, major technical activities are described in Section 4.0.

2.1 CERCLA Process

The three main phases of the CERCLA process are identification,
investigation, and cleanup. These three main phases, as well as details of each phase,

are shown on Figure 2-1.

Identification is the first phase, and involves locating sites where past activi-
ties have led or may lead to the release of hazardous substances to the environment.
After identifying locations of sites, relevant information is collected and analyzed to
prioritize the sites that pose a threat to human health, welfare, and/or the environment,
and may require further investigation. Specific tasks to accomplish these objectives are
discussed in Section 3.1.

Investigation is the second phase of the CERCLA process, where sampling
and analysis plans are developed and implemented, and remedial alternatives are evalu-
ated. As shown in Figure 2-1, there are seven steps to this phase. These steps involve:

* RI/FS scoping and planning for field investigations;

* Gathering data to determine the areal and vertical extent of contamina-
tion in a given area (site characterization);

" Conducting treatability studies to support the evaluation of cleanup
alternatives;

" Screening and conducting detailed analyses of cleanup alternatives for
( the contaminated area; and

2-1
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-* Presenting the investigation results and the recommended cleanup rem-
edy in a Remedial Investigation/Feasibility Study (RI/FS) report for

agency and public review.

Detailed discussions about each of these steps and their relationships to one

another are presented in Section 3.2.

Cleanup is the third phase of the CERCLA process, where the selected
remedy for cleanup of a contaminated area is implemented. As shown in Figure 2-1,
there are three steps in this phase involving the design and implementation of the

chosen cleanup method as well as post-cleanup monitoring activities. Detailed discus-

sions about each of these steps and their relationships to one another are presented in

Section 3.3.

In addition to remedial actions that would typically apply to an operable unit
or a major subdivision thereof, expedited response actions will address a limited area,
volume, or zone of potentially contaminated media. Such actions would be implemented
at sites where justifying data exist which presents an imminent threat to human health
and/or the environment. Actions also would be taken at those sites which rank at the

top of a priority list on sites needed to support the base mission. An expedited response
action implements a limited clean-up more quickly than the formal RI/FS process and
can occur anytime during the CERCLA process. One of two actions will result from
investigating possible removal action sites:

" An Expedited Response Action (ERA) would be recommended when
there is a release or threat of release of hazardous substances into the
environment.

" No response action would be taken and the investigated site would be
considered under the RI/FS process if contamination is found during
additional characterization, but no release or threat of release of
hazardous substances exists.

A detailed discussion of interim and final response actions is presented in Section 3.3.

2-3
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Q 2.2 Comprehensive CERCLA Workplan Rationale

The McClellan AFB program, described in this workplan, is the mechanism
for implementing the CERCIA process at McClellan AFB. The primary long-term goal
of the program is to clean up groundwater and contaminated soil. By achieving this

goal, potential threats to human health, welfare, and the environment will be removed.
Methods developed to achieve this goal are discussed in the following paragraphs.

Consumption of contaminated groundwater poses a potential health risk to
the public. Therefore, the first priority in the McClellan AFB cleanup remedial
program is to identify the sources of contamination and develop plans to control the off-
base migration of contaminants in the groundwater.

Complete cleanup of the groundwater cannot be achieved as long as con-
taminants continue to leach from on-base sources into the groundwater. Effective clean-
up of the groundwater must include removal or immobilization of the contaminants
present in soil and soil vapor, as well as extraction of groundwater. If contaminants in
the soil column are not removed or immobilized, they will continue to slowly leach to
the groundwater, making progress in cleaning up the groundwater difficult.

Groundwater extraction wells placed at the source, where the highest
concentration of contaminants are normally present, are more practical and cost-
effective than intercepting larger quantities of diluted contaminated groundwater at
some distance away from the source. As contaminants migrate away from a source, they
disperse horizontally and vertically reducing in concentration as the distance from the
source increases. Extraction wells at the perimeter of groundwater contamination serve
to control further migration, not to effectively clean up the groundwater. Groundwater
cleanup measures implemented far away from the source require the installation of a
large number of wells and the treatment of larger quantities of groundwater with diluted
contaminant concentrations, thereby requiring greater time and cost. Figure 2-2 illus-
trates a scenario where a source area is contributing contaminants to groundwater. In
this figure, extraction wells at the source, which clean up high contaminant
concentrations, are combined with extraction wells at the perimeter of contamination,
which control further migration of contaminants. The use of this method to control
contamination in the groundwater combined with the removal or immobilization of
contaminants in the soil and soil vapor, will provide for effective mitigation of the
contamination problem.

2-4
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Figure 2-2. Schematic Representation of Groundwater Contaminant Migration.
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Groundwater 5eneath McClellan AFB flows predominantly to the south and
southwest. Several areas of contaminated groundwater have been identified, principally
in tl e western and southern portions of the base, and off base to the west and south-
west. Based on the groundwater flow directions, areas of identified groundwater con-
tamination, and locations of potential contaminant source areas, McClellan AFB has
been divided into 12 preliminary groundwater operable units (OUs) as shown previously
(Figure 1-2). The first priority is to investigate the extent of contaminant concentrations
and groundwater flow in those OUs located along the southern boundary of McClellan
AFB, OUs B1 and B2, and Al, A2, and A3, because contaminated groundwater in this
area has the greatest potential to flow off base. The size and boundaries of the
groundwater OUs are preliminary and may be modified based on data obtained in
Remedial Investigations.

In response to the concern regarding the potential for migration of
groundwater contamination, McClellan AFB has implemented several response actions.
These include:

Implementing an OU B Groundwater Remedial Investigation (March
1989) to characterize contamination southwest of the base boundary;

" Implementing an ERA to characterize and control contaminated
groundwater in the southwest area;

" Providing city drinking water to 548 residences to the west of the base,
where areas of contaminated groundwater have been identified;

• Properly abandoning 135 residential wells;

" Construction of on-base groundwater extraction systems in OU D and
OU C; and

• Construction of an on-base groundwater treatment plant.

Detailed discussions of these response actions are presented in Section 3.3.

Of importance in the mitigation of contaminated groundwater at McClellan
AFB is the identification and cleanup and/or control of sources within the OUs that
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( may contribute to contamination of the groundwater. Therefore, contaminant sources
within all groundwater OUs located along the southern boundary of the base will be
investigated prior to the OUs located to the north.

The collection and assessment of soil and groundwater data for each of the
OUs at McClellan AFB will be used to further characterize the areal and vertical extent
of contamination and to prioritize sites for cleanup activities. If a site is found to pre-
sent an immediate health or environmental risk, an ERA will be developed and
implemented as quickly as possible. Expedited Response Actions are described in
greater detail in Section 3.3.3.

To date, several response actions have been implemented to address con-
taminated sources at McClellan AFB. These include:

" Investigation of the Industrial Wastewater Line (IWL) and repair of

mainline segments;

* Removal of contaminated soil at OU D;

" Installation of a synthetic liner and clay cap at OU D;

* Demolition of Building 666;

" Removal of underground storage tanks and contaminated soils in the

Underground Storage Tank Program;

" Development and implementation of a McClellan AFB Soils Manage-
ment Plan;

* Closure of surface impoundments in OU C; and

* Construction of new aboveground storage tanks.

These actions are discussed in detail in Section 3.3.

The data of the field investigations at each OU will result in subsequent
analysis and reporting of the site characteristics, identification of contaminant sources

( and health risks, and assessment of contaminant migration pathways. Those results will
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form the basis of the Feasibility Studies and will allow for the selection of the appro-
priate remedial action alternatives. Implementation of the selected remedial action
alternatives, when combined with past and upcoming response actions, will provide for
the comprehensive remediation of all CERCLA waste sites at McClellan AFB.

Additional detail on investigative activities and the sequencing of these
activities is presented in Section 3.0 and Section 4.0, respectively.
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(... 3.0 REMEDIAL RESPONSE PROGRAM DESCRIPTION

The following section presents a more detailed description of the McClellan
Air Force Base (AFB) Comprehensive Environmental Response, Compensation, and
Liability Act (CERCLA) response program. The objective of this program is to identify,
investigate, and cleanup contaminated areas at McClellan AFB, thereby fulfilling the

requirements of the Interagency Agreement (IAG) and CERCLA. The overall

CERCLA process was described in Section 2.1. The specific activities are further

detailed in this section and are presented in a schedule format in Section 4.0. A general
CERCLA process flow chart is shown in Figure 3-1. The number above and to the left

of each step in the chart refers to the specific section that provides a more detailed

description of the steps.

The order in which the Operable Units will be identified and investigated has

been agreed upon by the parties to the IAG. The CERCLA process will be followed
sequentially at each one of the Operable Units or groups of Operable Units as reflected
in project schedule shown in Section 4.0. For example, the Summary Reports, which
contain PA/SI information, will be comp!eted in the order of the Operable Unit(s)

priority cited below. The accepted priority is:

* Operable Unit B;
* Operable Unit A;
* Operable Unit C;
* Operable Unit D; and
* Operable Units E, F, G, and H.

3.1 Identification Phase

The identification phase for the remedial activities will consist of tasks to com-
pile and review all available information regarding use, storage, and disposal of hazar-
dous materials at McClellan AFB. The objectives of the identification phase are to:

* Identify possible sources of soil and/or groundwater contamination;

Collect and summarize available information for potential contaminant
sources to determine if historic or current operations have affected the

( environment;

3-1



RADIAN

ww
w cA

_ o 0

CL.

C4C-0

LUU<

<wo<ZW 0

ww

-2 Z0



RADIAN
CO 0 RPOA I ION

Provide recommendations for further investigations at sites and potential

release locations (PRLs);

Identify any immediate response needs including removal actions; and

Provide data to support site and PRL prioritization and grouping.

An overview of the objectives, tasks, strategies, and deliverables associated with this
activity is presented in Figure 3-2.

3.1.1 Preliminary Assessments/Site Inspection

Preliminary assessments (PAs) and site inspections (SIs) are currently being
done to identify sites and PRLs at McClellan AFB. A list of these PRLs and sites,
along with an update of their status, is presented in Appendix A.

The term "site" refers to a location that has been previously investigated and
contamination has been found. Potential release locations have received little or no
previous investigation, and are being reviewed to determine if further investigation is
warranted. Potential release locations were formerly divided into two categories,
Unstudied PRLs (UPRLs) and Partially Studied PRLs (PSPRLs). These designations
have now been combined into the general category of PRLs. The sites and PRLs cur-
rently being assessed were initially identified during record searches and investigations
conducted by McClellan AFB and previous Air Force contractors (CH2M Hill, 1981;
McLaren Environmental Engineering, 1986).

Tasks performed as part of the PA/SIs include record searches, aerial photo-
graph interpretation, interviews with base personnel, site visits, compilation and evalua-
tion of past analytical data collected by McClellan AFB and its contractors, and prepara-
tion of summary reports and site files. Any PRLs which are identified from information
obtained in PA/SI will also be investigated as part of this task.

In addition to the sites and PRLs listed in Appendix A, currently operating
facilities will be assessed for compliance with substantive provisions of the Resource
Conservation and Recovery Act (RCRA) as they relate to the release of hazardous
substances, wastes, pollutants, or contaminants. The RCRA is considered an applicable
or relevant and appropriate requirement (ARAR) under CERCLA and the IAG. Other

3-3



RADIAN
COIPOWATION

PRELIMINARY I REMEDIAL INVESTIGATION / I
SES EC N I  FEASIBILITY STUDY SCOPING

SITE INSPECTION

PURPOSES: * Identify, collect, and organize available information for known and new McClellan AFB
potential release locations (PRLs)

0 Determine sources and nature of potential releases, pathways of exposure, exposure targets.

and threats to public health or the environment

a Identify needs for additional site/analytical data

* Identify sites that pose no threat or potential threat to public health, welfare, or the environment

TASKS,: Record searches

s Aerial photo interpretation

* Interviews with base personnel

* Site visits

a Prepare site files

POTENTIAL * No further action
SUBSEQUENT

ACIONS: e RI/FS scoping

* Expedited Response Actions

STRATEGIES: * Inspect currently operating facilities which use hazardous materials for evidence of
contaminant release to soils; add to list of new PRLs, locations where evidence of
release is discovered

* Group all known and new PRI-s and sites by preliminary groundwater operable units (PGOUs)

* Evaluate all old and new PRIs and sites that are identified within each operable unit

* Expedite assessment of newly identified PRLs for high priority PGOUs to allow

Integrated soil and groundwater sampling plans to be prepared

DOCUMENTATION, * Preliminary Assessment Report (for each PRL)

e Technical Memoranda (for each site)

# Site files (site specific information that Is not included In the above reports)

Figure 3-2. Preliminary Assessment / Site Inspection.
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(_. requirements of RCRA are being addressed by other ongoing programs at McClellan
AFB. Those facilities with the potential to contribute to soil and groundwater contami-
nation are the primary focus of this assessment.

To address the substantive requirements of RCRA, as required under the IAG,
a list has been compiled of currently operating facilities which now use or have histori-
cally used, stored, or disposed of hazardous materials. Many of the facilities on this list
are also on the current list of PRLs (Appendix A) and will be investigated as part of the
PA/SI task. Those facilities not investigated as part of the PA/SI task will be revicwed
to determine if there is a potential for the release of hazardous materials to the soil or
groundwater. This inspection will include visual observation, review of operating records
and engineering drawings, and interviews with current employees. If a potential for
release exists, the facility will be considered a new PRL and investigated further.

The PA/SI will result in one of three recommendations for each site:

Conduct a Remedial Investigation and Feasibility Study at sites where the
presence of contamination is indicated, but where no immediate threat
exists;

Implement a prompt and appropriate response action where contamina-
tion poses an immediate threat to human health, welfare, and/or the
environment; and

Determine that no further action is necessary, if the results shown that the
site has not contributed to or has/had the potential for contaminant
releases to soil and groundwater.

Preliminary Assessments/Site Inspections of PRLs and sites will be conducted
within the boundaries of each preliminary operable unit previously identified (Section
1.1). Operable units located along the southern boundary of McClellan AFB will be
investigated first to identify areas of contaminated groundwater that could migrate off
base and the sources of the contaminants. Groundwater Operable Unit B is slated for
investigation first, followed by Groundwater Operable Unit A. Preliminary Assess-
ments/Site Inspections for any new PRLs identified for these operable units will be
expeditiously prepared to allow integration of the available information into the planning
process for the more detailed investigations. In a similar manner, PA/SI data will be
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( collected into Summary Reports for the other Operable Units. The Operable Unit(s)
order listed in Section 3.0 (C, followed by D, and E, F, G, and H) will be used.

Preliminary Assessment reports will be prepared for those PRLs where no
analytical data have been collected. Technical Memorandums will be prepared for sites.
The contents of these two types of reports are similar; both include a summary of
historical operations conducted at the site, a compilation and evaluation of information
collected, an evaluation of potential hazards, an evaluation of previous recommenda-
tions, and current conclusions and recommendations. A Summary Report will be pre-
pared for all sites and PRLs within an Operable Unit summarizing all current and
historic operations and previous investigations.

Site and location files are also prepared for all sites and PRLs, respectively.
These files contain data reports as well as information and references not included in
the summary report for a particular site, such as interview notes, information from base
files, inspection notes, soil boring logs, and analytical data. Site and location files will
be updated as additional information is obtained for a particular site.

3.2 Investigation Phase

The second phase of the McClellan AFB CERCLA response program consists
of seven investigation activities:

* Remedial Investigation Scoping;
Site Characterizations;

* Initial Screening & Development of Alternatives;
• Treatability Investigations;
* Detailed Analysis of Alternatives;
* Remedial Investigation and Feasibility Study Reports; and
* Selection of Remedial Action.

Discussions of each of these activities and their relationship to each other follow.
Further details are discussed in Section 4.0.

3.2.1 Remedial Investigation/Feasibility Study Scoping

Remedial Investigation/Feasibility Study (RI/FS) scoping is the initial step in
( the investigation phase where the site management strategy is developed and project
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plans are prepared to guide future activities at McClellan AFB. During RI/FS scoping,
criteria are also established to determine the priorities for site investigation activities
and for conducting appropriate expedited or remedial response actions. Figure 3-3 pre-
sents an overview of the specific objectives, tasks, strategies, and deliverables associated
with this activity. Discussions of specific project plans and RI/FS scoping activities fol-
low.

The documents that will govern the implementation and document progress of
the McClellan AFB Program include:

* The Comprehensive CERCLA Workplan (CCW);

Project Plans that serve as guidance documents for the overall program,
including:

-- Quality Assurance Project Plan,

Sampling and Analysis Plans, which provide a mechanism for plan-
ning and managing field activities,

-- Health and Safety Plan,

-- Community Relations Plan,

Preliminary Applicable or Relevant and Appropriate Requirements
(ARARs),

-- Risk Assessment Protocol Manual,

-- Data Management Plan;

• Administrative Record Work Plan;

• Regulatory Agency Status Reports and Meetings; and
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( SITE
PRELIMINARY R/FS CHARACTERIZATION

ASSESSMENT / L - -j
SITE INSPECTION - - ---

INITIAL SCREENING
& DEVELOPMENT

OF ALTERNATIVES
L -J----- --

PURPOSES: * Determine appropriate Expedited Response Actions and set priorities for conducting actions
* Develop project plans and management strategies to implement a comprehensive CERCLA

Program for McClellan AFS that is consistent with the lAG
* Develop a schedule for implementation of plans and strategies

TASKS: a Prepare Comprehensive CERCLA Workplan
* Prepare detailed project plans
* Establish Data Quality Objectives to be included in Sampling and Analysis Plans
0 Develop conceptual site model
* Identify and reach agreement with federal, state, and local regulatory agencies on

preliminary ARARs
a Begin formulation of potential remedial alternatives
* Evaluate the need for treatability studies

STRATEGIES: * Group sites and develop remedial plans according to operable units (OUs).
Focus on highest priority OUs first

o Streamline the McClellan AFB CERCLA Program to provide technical
and cost effective response actions that are consistent with established priorities

o Involve the public during the initial planning of the overall McClellan cdean up
program, and in the review of the documents

POTENTIAL 0 Expedited Response Actions (for highest priority sites/OUs which pose an immediate threat
SUBSEQUENT to public health, welfare, or the environment)
ACTIONS: * Site characterization (where additional data are needed)

* Initial screening and development of alternatives (if available data are sufficient to allow
a cost effective remedial program to proceed)

DOCUMENTATION: a Comprehensive CERCLA Workplan (COW) and updates
* Community Relations Plan (CRP) and updates
* Health and Safety Plan
* Quality Assurance Project Plan
* Administrative Record and Information Repository
e Monthly status reports
e Sampling and Analysis Plans for site characterization efforts
* Ranking Package
e Risk Assessment Manual

Figure 3-3. Remedial Investigation I Feasibility Study (RI/FS) Scoping.

(
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Comprehensive CERCLA Workplan (CCW)

The Comprehensive CERCLA Workplan (CCW), presented here, is the
conceptual framework for conducting remedial activities to meet CERCLA and IAG
requirements. It defines the objectives, rationale, and schedules to be followed through-

out the McClellan AFB Program. The CCW will be updated each January by the Air
Force to reflect the dynamics of the program and to revise the cleanup effort plan, as
appropriate. Although this workplan addresses the entire CERCLA process, descrip-

tions of specific tasks vary depending on the amount and quality of existing data. Where
additional data are required to plan tasks, the level of detail provided herein is limited.
The scope of these future activities will be refined in future revisions to the CCW.

Project Plans and Communications

A Quality Assurance Project Plan (QAPP) has been prepared (Radian,
May 1990) to ensure that the data collected during the RI are gathered in a consistent
and defensible manner. The QAPP includes specifications for all field sampling, labora-
tory analysis, data management activities and follows guidelines presented in the U.S.
EPA Interim Guidelines and Specifications for Preparing Quality Project Plans. Other

regulatory documents consulted include the U.S. EPA's Interim Final Guidance for Con-
ducting Remedial Investigations and Feasibility Studies Under CERCLA (October 1988), as
well as the California Site Mitigation Decision Tree Manual (May 1986) prepared by the
DHS. The McClellan AFB QAPP will be reviewed periodically and modified as appro-
priate. The QAPP includes the following sections:

* Introduction;

* Project Description;

* Project Organization and Responsibility;

• Quality Assurance Objectives for Measurement and Geologic Data;

Field Procedures:
-- Geophysical Techniques,
-- Drilling,
-- Well Installation,

-- Sample Storage and Preservation Requirements,
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-- Groundwater Sampling,
-- Surface Water Sampling,
-- Soil Sampling,
-- Sediment Sampling,
-- Soil Vapor Sampling, and
-- Ambient Air Monitoring;

* Sample Custody;

* Calibration Procedures and Frequency;

* Analytical Procedures and Calibration;

* Data Reduction, Validation, and Reporting;

* Internal Quality Control;

* Performance and Systems Audits;

* Preventive Maintenance;

* Data Assessment Procedures;

* Corrective Action;

• Quality Assurance Reports; and

* Site Management.

General data quality objectives (DQOs) have been developed as part of the
QAPP in accordance with the U.S. EPA guidance document Data Quality Objectives for

Remedial Response Activities Development Process (March 1987). Data quality objectives

are qualitative and quantitative specifications developed during the RI/FS process to
ensure that data are adequate for supporting decisions. Specific DQOs will be devel-
oped, as appropriate, for each data collection effort during the development of distinct
Sampling and Analysis Plans and must be considered to determine the selection of the

( number, type, frequency of samples, and the type of analytical methods and quality
assurance procedures to be used. Some highlights from the QAPP are described below.
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Data Quality Objectives are discussed at greater length in the Data Management Plan
discussion found later in this section.

The Field Procedures section of the QAPP includes descriptions of all sampl-
ing protocols to be used in the field. These protocols include: geophysical techniques;
groundwater, surface water, soil, soil vapor, and air sampling or direct measurement
techniques; well drilling and installation; and field management (permits, work logistics,
access, etc.).

The Analytical Procedures section of the QAPP includes a brief description of
standard analytical methods and lists of parameters to be measured along with detection
limits that are attainable with the specified techniques. The data assessment section
identifies statistical calculations and assessment procedures that will be used to evaluate
and document data quality.

The Data Reduction, Validation, and Reporting section includes data genera-
tion, data processing and storage, standard data reporting requirements, and numbering
methodology, and describes the procedures used to establish and maintain a data
management system for McClellan AFB analytical data. This system provides for the
efficient storage, retrieval, and analysis of data gathered during the McClellan AFB
RI/FS. The data management functions include:

* Verified data entry/transfer from the laboratory to the database;

" Incorporation of new data as it is obtained during the RI/FS;

* Quality assurance/quality control information to verify analytical data;

" Data and file manipulation capabilities as required by project personnel;

" Data retrieval for analysis and interpretation, reporting, mapping, and
graphics; and

" Maintenance of a file system containing all raw data sheets for verifica-
tion and quality control audits.
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(. A copy of the QAPP will be in the possession of field sampling teams for all
sampling efforts. Subcontractors will also be required to cumply with the procedures
documented in the QAPP.

If revisions and/or new sections of the QAPP are required as part of a new
field data collection task, they will be prepared as part of that task and incorporated
into the comprehensive RI/FS QAPP. This includes revisions to information regarding
subcontractor qualifications for sampling, well drilling, and analytical tasks.

Sampling and Analysis Plans

Sampling and Analysis Plans are specific workplans that are prepared for all
field activities. They describe the:

* Site background;
* Specific sampling objectives (including DQOs);
* Initial sampling location and analysis methods;
* The decision matrix for sampling and analysis at each site;
* The sample numbering system to be used;
* Sampling equipment and procedures; and
• Sample handling and analysis.

Where possible, specific sections may be referenced to the appropriate section
within the QAPP.

Current McClellan AFB SAPs include:

* Preliminary Pathway Assessment (Surface Water);

" Preliminary Groundwater Operable Unit Remedial Investigation
(PGOURI);

" OU B Groundwater Operable Unit Remedial Investigation; and

" Groundwater Sampling and Analysis Program.

These SAPs apply to field efforts that have been performed, are ongoing, or
({ are proposed to be conducted in the near future. Details of these SAPs are presented
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in the following Section 3.2.2. Other specific SAPs will be prepared for distinct phases
in the investigations as noted in Section 4.0.

Health and Safety Plan

The Health and Safety Plan (Radian, January 1989) has been prepared and
forms the basis of a safety program designed to protect the health and safety of workers
conducting hazardous waste site inspections at McClellan AFB. This plan was prepared
in accordance with applicable U.S. EPA, National Institute for Occupational Safety and
Health (NIOSH), Air Force, and California Department of Health Services (DHS)
guidelines. The primary guidance document is Occupational Safety and Health Guidance
Manual for Hazardous Waste Site Activities (October 1985) prepared as a joint effort by
NIOSH, OSHA, U.S. EPA, and the U.S. Coast Guard. Applicable requirements of the
California Administrative Code, Title 8 (General Industrial Health and Safety Orders)
and the Federal OSHA Standard "Hazardous Waste Operations and Emergency
Response," 29 CFR 1910.120 have been incorporated.

The complete Health and Safety Plan includes the following sections:

* Introduction, with a statement of activities and responsibilities of key
personnel;

* General site information;

* Contaminant characterization;

" Hazard analysis--physical and chemical;

Monitoring program;

0 Hydrocarbon hazard response criteria;

* Personal protective equipment;

0 Site control and work zones;

( Employee/contractor training;
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( * Medical considerations;

Emergency response plan; and

* Recordkeeping requirements.

The characterization section includes hazard evaluation and safety precautions
for all applicable field procedures that have been implemented to date or are antici-
pated to occur in the near future. If additional procedures are required for a new task,
or if work activities are anticipated for an area containing potential contaminants and/or
health and safety hazards not adequately addressed in the current plan, addendums will
be prepared by an appropriate health and safety professional as part of that task and
will be incorporated into the Health and Safety Plan.

Community Relations Plan

A Community Relations Plan (Radian, August 1988) for McClellan AFB was
prepared in accordance with CERCLA guidelines. The Community Relations Plan
(CRP) describes the current situation, a history of the McClellan AFB waste problem,
and what response actions have been implemented to date, focusing on public concerns.
The plan also chronicles community involvement in McClellan AFB activities, provides a
profile of the community, records community concerns, and outlines the Air Force's
plans for communicating with and responding to these concerns. Twenty specific
methods for meeting the CRP objective are spelled out in the CRP. The CRP identifies
a schedule for these activities and explains their relationship to scoping, investigation,
and cleanup activities. Also included in the CRP are elected official and media contact
lists; meeting and information repository locations; the McClellan AFB Installation Res-
toration Program (IRP) Task Force Charter; and transcripts of community interviews.
The CRP will be reviewed and revised annually to respond to current community con-
cerns and needs as determined through interviews with members of the community and
public officials.

A major vehicle for communicating remedial action plans to interested citizens
is the Community Relations Task Force. This group comprises representatives from
McClellan AFB, the California Congressional Offices, regulatory agencies, and county
and city governments. The group meets quarterly to review progress and plans to clean
up the base, and to make suggestions on cleanup activities. The county and city govern-r" ment task force members serve as a communications link with the local community by
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bringing concerns and questions before the other Task Force members and by carrying
McClellan AFB and agency decisions back to the concerned citizens. Task Force meet-
ings also provide a forum for concerned citizens to directly express concerns and ask

questions of the respective Task Force members.

Preliminary Applicable or Relevant and Appropriate Requirements (ARARs)

Section 121(d) of CERCLA as amended by Superfund Amendments and
Reathorization Act (SARA) requires that remediation activities at McClellan AFB meet
applicable or relevant and appropriate requirements (ARARs). Identification of
ARARs is an integral and ongoing component of the RI/FS process. The intent of
meeting ARARs is to select and implement remedies that are protective of human
health and the environment in accordance with other regulatory requirements.

The Technical Approach: Evaluation and Selection of ARARs and Other Clean-
up Levels (Radian, August 1988) identifies ARARs that are potentially applicable to the
remediation of hazardous waste sites at McClellan AFB, providing potential cleanup
levels for most of the contaminants identified on the base to date. A method for deter-
mining cleanup levels in the absence of ARARs is also specified. This document will be
updated, as appropriate, as new regulations are promulgated or if new compounds are
discovered.

Other ARARs, such as those required for a specific type of cleanup, will be
identified during the course of the McClellan AFB remedial investigation. Prior to
issuing draft reports requiring ARAR determinations, the Project Managers will meet to
identify pertinent ARARs. DHS will identify potential state ARARs. Draft AR AR
determinations will be prepared by the Air Force to facilitate discussions among the
parties; ARAR determinations will be reexamined throughout the RI/FS process.

Risk Assessment Protocol Manual

The final Risk Assessment Protocol Manual (Radian, March 1987) was pre-
pared as a basis for all risk assessment activities. This manual identifies the relation-
ships among the supporting processes including: data needs; exposure assessment
methods and assumptions; types of fate and transport models to be used; toxicological
assessment methods; uncertainty analysis methods; data management requirements;
quality assurance; and peer review procedures. It will ensure that decision-making
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throughout the McClellan AFB CERCLA Response Program is based on consistent,
defensible, and clearly documented analyses.

Data Management Plan

An information management needs assessment is being conducted by McClel-
lan AFB for their internal as well as regulatory agency requirements. The assessment
will evaluate current and future information needs for the participating organizations
involved in the McClellan AFB CERCLA Project. From this evaluation, the feasibility
of creating an automated information system to meet the participants' needs will be
determined. McClellan AFB will then determine specific details for implementing the
information management system. McClellan AFB anticipates that the detailed
implementation plan for the information management system will serve as the Data
Management Plan.

McClellan AFB currently uses a data management system. The major system
components, data tracking and storage, reporting, data quality documentation, and data
security are described below. This section concludes with a discussion of data quality
objectives.

Reporting--Several types of reporting from the computerized database are
required to support RI/FS activities. Analytical results for field samples, and geologic
and lithologic information are reported in specified formats for the central IRP data-
base. Standard and custom reports for technical reports and data analysis and intrepre-
tation are produced. Standard reporting guidelines and specifications have been estab-
lished in the QAPP. Standard QC data reports are also required for data validation.

Data Quality Documentation--Data quality is evaluated and documented as
part of data management and QA/QC activities. Data assessment and review proce-
dures are specified in the QAPP. These procedures consist of initial review of all
analytical and field results for consistency and completeness. The analytical results are
electronically transferred to the IRPIMS database, and QC checks are conducted to
ensure accurate data loading. Standard QC reports are produced and used to validate
the data. Suspect results are investigated and corrective actions taken as needed; data
flags are used to document data quality problems for analytical results. Data assessment
reports are prepared for each data collection activity and included as part of the techni-
cal report.
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( - Soil and groundwater data collected prior to 1985 do not have adequate con-
trol data. Data quality assessments are not proposed for this data. Groundwater data,
collected prior to 1985 stored in a database, has been transferred into the project data-
base. The remaining groundwater data and the soil data collected prior to 1985 is
archived in hard copy format.

Data Security--Security of all data is ensured by controlled access to Radian
offices, and strict checkout procedures for any technical reports or data files. The
computer systems are password protected to restrict access to data files.

Data Quality Objectives (DQOs)--DQOs guide data collection efforts for each
phase of the RI/FS. Data Quality Objectives are qualitative and quantitative statements
that specify the quality of data required to support decisions made during remedial
activities. They are developed to ensure that data of known and adequate quality are
obtained as part of these activities. Data Quality Objective development is a staged
process that consists of identifying the types of decisions to be made about a site, identi-
fying data needs and uses required to support the decision-making process, and design of
a data collection program to obtain and report the data. DQO development is an
ongoing, iterative process where the data collection objectives may be reevaluated and
revised considering new data and results from earlier phases of the RI/FS. A brief
description of each DQO development stage and how the process is being applied to the
McClellan AFB RI/FS is presented in this section.

Identification of decision types is the first stage of DQO development, in which
data users are identified and involved at the beginning of the site investigation phase of
the RI/FS. The available data are evaluated and a conceptual model of the site is
developed. From this, specific investigation objectives and types of decisions to be made
are determined. The remedial action objectives and decision types for sites at
McClellan AFB are being developed within the designated operable units and, in
general, are used to:

* Identify potential or known locations of hazardous materials release;

* Determine the type, magnitude, and extent of contamination at those

locations;

( Identify contaminant pathways and determine threats to human health
and the environment; and
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Select and implement the most cost-effective remedial actions to clean up
the sites to nonhazardous levels.

The remedial action objectives and decision types for an operable unit or individual
potential release locations will be stated explicitly in technical reports, workplans and/or
sampling and analysis plans developed for the RI/FS investigations.

The second stage of DQO development is to identify data uses and the need
for additional data. Included in this stage is establishing criteria for data adequacy or
quality, and selection of appropriate sampling and analytical methods. The data quality
criteria are called quality assurance objectives (QAOs) and are expressed in terms of
precision, accuracy, representativeness, completeness, and comparability (PARCC)
objectives for all types of measurement data. The QAOs are presented in the McClel-
lan AFB RI/FS Quality Assurance Project Plan (QAPP). Determining the appropriate
locations, number and type of samples, including QA/QC samples, and selection of
sampling and analytical methods is an important aspect of this stage of DQO develop-
ment. This stage of DQO development is represented in specific sampling and analysis
plans for individual sample collection efforts, and in the QAPP.

Data uses include health and safety monitoring during field activities, estab-
lishing baseline conditions and monitoring trends in contaminant concentrations, risk
assessment or comparison to human health criteria, model input parameters, evaluation
of remedial alternatives, and engineering design specifications for soil or groundwater
remedial measures. When multiple uses are intended for the data, they can be priori-
tized in terms of data quality requirements and other factors that influence the data
collection activity. Other factors to consider are required detection limits and contami-
nants and concentrations of concern that will dictate selection of specific analytical
methods. Critical samples or locations will also include the number and type of samples
to be collected. When data have multiple uses within one or more phases of the RI/FS,
selection of the sampling and analytical methods will be based on satisfying the highest
priority use of the data. This approach is the most cost-effective, and limits the poten-
tial to collect multiple samples at a given location over time to satisfy different data use
and quality requirements that are currently known.

Data collection efforts to date have primarily focused on the initial investiga-
tion phases of the RI/FS to establish baseline conditions and determine the type, magni-
tude, and extent of contamination basewide. The data have also been used to perform
trend analyses by well and general location, and to monitor the effect of remedial
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measures that have already been implemented, such as the extraction systems in OUs D
and C. These data have also been used to define the operable units for continued
investigation. Additional data have been collected to support selection of response
alternatives. These data have been integrated into the overall data collection and
reporting scheme.

The third phase of the DQO development process is design of a data collec-
tion program. This is specified in the sampling and analysis plan for each sample collec-
tion effort and incorporates QAPP elements directly or by reference. Because the
QAPP has developed in a comprehensive format, the sampling and analysis plans must
specify the number and type of samples, locations, and QA/QC requirements for the
sampling effort. Data handling and reporting also is addressed in both the QAPP and
individual sampling and analysis plans.

Administrative Record and Information Repository

The Superfund Amendments and Reauthorization Act (SARA) requires that
an Administrative Record supporting the selection of a response action be established at
or near the facility under investigation in a location accessible to the general public.
Additionally, each item developed, received, published, or made available to the public
under SARA 117(d) must be available for public inspection and copying at an informa-
tion repository at this location.

An Administrative Record Workplan for McClellan AFB states that the
Administrative Record and Information Repository will be established in accordance
with SARA. The McClellan AFB Administrative Record is currently being developed
and will contain all documents used by McClellan AFB in the RI/FS decision-making
process, including all documents considered or relied on to select or design remedial
actions. The Administrative Record will be updated on a quarterly basis. Each update
will include an index of documents in the complete record.

Several information repositories located near McClellan AFB have been estab-
lished. They are:

Sacramento Central Library, 828 I Street, Sacramento, CA 95814
Phone: 449-5203, Ms. Abe -- Complete Reports
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North Highlands Branch Library, 3601 Plymouth Drive,
North Highlands, CA 95660
Phone: 331-0675, Ms. Wallen -- Executive Summary of Reports

Rio Linda Branch Library, 902 Oak Lane, Rio Linda, CA 95673
Phone: 991-4515, Mr. Tomasik -- Executive Summary of Reports

Del Paso Heights Branch Library, 920 Grand Avenue,
Sacramento, CA 95838
Phone: 927-1133, Ms. Bate -- Executive Summary of Reports

McClellan AFB Library, McClellan AFB, CA 95652

Phone: 643-4640, Mr. Champneys -- Complete Reports

Regulatory Agency Status Reports and Meetings

Regulatory Agency Status Reports and Meetings will be prepared and con-
ducted on a scheduled basis to facilitate communication with regulatory agencies.
Agency status reports describing the technical progress of the McClellan AFB Remedial
Response Program will be prepared monthly and submitted to the regulatory agencies.
The McClellan AFB tasks will be organized and presented in a consistent manner and
will discuss the following items for each task or activity:

* Identification of the activity;
" Status of work and progress during the reporting period;
" Schedule status;
* Difficulties encountered during the reporting period;

* Actions being taken to rectify problems; and
* Key activities planned for the next reporting period.

In addition to monthly status reports, quarterly meetings with the regulatory
agencies will be held. Technical planning meetings with the agencies will also occur
during the preparation of key documents. Fifteen days after the documents have been
submitted to the agencies, a meeting will be held to present the contents, and explain
the conclusions if so requested by the project managers. Fifteen days after the close of
the 60-day agency review period for draft documents, the agencies and McClellan AFB
will meet to discuss comments. Forty-five days after this meeting, McClellan AFB will

transmit either a response to agency comments or a draft final report for secondary and
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primary documents, respectively. A final document will be transmitted 30 days after the
draft final document is issued if no comments are made in the draft final document.

3.2.2 Site Characterization

Site characterization is the step within the investigation phase where detailed

site-specific remedial investigations are implemented for the purposes of defining sources

of contaminants, determining the nature and extent of contamination, assessing the

potential threat to human health, welfare, or the environment, and providing data for
developing and evaluating potential remedial alternatives. This subsection discusses
remedial investigation tasks that are recently completed, ongoing, or are planned for the

future at McClellan AFB. Figure 3-4 presents a summary overview of the objectives,

tasks, strategies, and deliverables associated with this activity.

Table 3-1 summarizes the purpose, priority, and status of all currently planned
site investigation activities. Since groundwater poses the greatest potential route of
exposure to the public, these investigations address both the extent of groundwater con-
taminant migration and the sources of contamination. This two-pronged approach
allows control of contaminant migration to protect off-base groundwater while the in-
vestigation of the more concentrated sources of contamination continue. The investiga-
tions described in Table 3-1 will also form the basis for long-term remedial actions.

The process of site characterization at the McClellan AFB will nominally occur
in four major tasks as indicated in Figure 3-5. These four steps will lead to a response
action through either an Expedited Response Action (e.g., Engineering Analysis/Cost
Evaluation - EE/CA) or full-scale investigation. The four steps involved with site
characterization are briefly described below.

1. Preliminary Assessment/Site Inspections

These are conducted for each of the 170 sites, as described previously in
Section 3.1.

2. Preliminary Groundwater Operable Unit Remedial Investigation
(PGOURI)

The objective of the PGOURI is to collect data for the entire base to
allow characterization of the local hydrogeology. Specific purposes of the
PGOURI include developing a better understanding of:
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SITE I TREATABILITY
RI/FS P," INVESTIGATION

SCOPING CHARACTERIZATION L -NVE-TGATI- --

_ j INITIAL SCREENING
& &DEVELOPMENT

OF ALTERNATIVES

PURPOSES: 0 Identify sources of contamination
o Define the nature and extent of contamination (waste types, concentrations, disiribution)
* Determine potential threats to human health, welfare, or the environment; identify needs

for Expedited Response Actions
* Provide data for developing and evaluating potential remedial alternatives

TASKS:" Implement sampling and analysis plans (field investigations); ongoing tasks include:
- Quarterly Groundwater Sampling and Analysis
* Preliminary Groundwater Operable Unit Remedial Investigation (PGOURI)
- Area B Groundwater Operable Unit Remedial Investigation (ABGOURI)
- Area B Engineering Evaluation/Cost Analysis (EE/CA) drilling program
- Operable Unit B Remedial Investigation

* Refine RI/FS operable units for different pathways
* Refine remedial action goals

POTENIAL * Initial screening and development of alternatives
SUBSEQUENT * Treatability investigation
ACTIONS: * Expedited Response Action

• No further action

STRATEGIES. 0 Perform PGOURI for entire base
a Expedite additional detailed investigations of groundwater operable units in high priority areas.

Begin with Operable Units B1 and 82 (ABGOURI and Area B EE/CA investigations)
* Plan Operable Units B1 and B2 Remedial Investigation
* Perform a detailed site characterization for all pathways after the initial screening

has been completed
# Streamline reporting efforts through the preparation of secondary documents as individual

tasks are completed for later Inclusion in combined RI/FS Report(s)

DOCUMENTATION: e Preliminary Groundwater Operable Unit Remedial Investigation Reports, including:
-Area B Groundwater Operable Unit Remedial Investigation Report

* Groundwater Sampling and Analysis Program Data Summary Reports
* Operable Unit Remedial Investigation Sampling and Analysis Plan

Figure 3-4. Site Characterization.

(
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-- On- and off-base groundwater flow,
-- Relationships between saturated zones,
-- Extent and migration of contaminated groundwater, and
-- Effects of on- and off-base pumping on contaminant migration.

The results of this assessment will help evaluate groundwater impacts, re-
fine groundwater operable units and remedial alternatives in the RI/FS,
and identify the type of groundwater modeling needed to evaluate the
effectiveness of remedial alternatives.

Should results of the PGOURI indicate the potential for contaminated
groundwater to migrate off base and threaten nearby water supply wells,
then a Groundwater Operable Unit Remedial Investigation will be
planned and implemented. This investigation will be similar to *.,e OU B
Operable Unit Remedial Investigation and will define the extent of con-
tamination, direction of migration, and any threat to city wells, and will
evaluate the feasibility of initiating a removal action to alleviate any exist-
ing threat. A Groundwater Operable Unit Remedial Investigation will
not be considered a replacement for, but only a phase of, a full-scale
remedial investigation.

3. Operable Unit (OU) Remedial Investigation (RI)

The purpose of the OU RI is to identify the sources, nature, and extent of
contaminants contributing to soil and groundwater contamination.

Phase I investigations will be the first investigation described in RI
SAPs prepared for the operable units. Operable Unit B will be the
first areas subjected to Phase I investigations because a contaminant
plume is migrating off base from those areas. Phase I is a screening
phase of data collection to determine if contaminants are present in
soils, and if so, to determine if they have migrated to groundwater.
If no contaminants are found in sites during Phase I, no further
action will be taken. Samples of soil, groundwater or soil vapor will
be selected for quantitative analyses in a certified laboratory.

A soil gas investigation may be implemented prior to the Phase I
investigation to guide the collection of samples during Phase I. This
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k - approach must be verified in the field prior to general implementa-

tion. A detailed description of soil gas sampling and analysis

methods will be documented in the respective RI SAPs.

In addition to prioritizing sites for further investigation, data from
Phase I will be used to initiate Expedited Response Actions (if

appropriate), or to support the determination for no further action.

Phase II investigations will be the principal data collection phase of
the RI. Site characterization will be planned for each OU, beginning
with OU B, and described in detail in the RI SAP. Following
completion of Phase I for a site, a logical sampling decision protocol
will be implemented to complete characterization of the nature and
extent of contamination and to collect data to support selection and
design of cleanup alternatives. The sampling decision protocol
allows flexible decision making, based on field conditions that meet
established objectives and environmental parameters. Data devel-
oped during Phase I will be evaluated against criteria and result in
recommendations for additional field sampling. The full site

characterization will include data from past investigations, and will
be performed in full conformance with CERCLA guidance. The
investigation will includ . characterization of contaminants in soil,
surface water, groundwater, and soil vapor. During this phase,
appropriate Expedited Response Actions may also be initiated.

3.2.3 Initial Screening and Development of Alternatives

The purpose of the Initial Screening and Development of Alternatives task is
to identify potential remedial action alternatives and to narrow the list of remedial
action alternatives for detailed analysis. FigLre 3-6 presents a summary of the objec-
tives, tasks, strategies, and deliverables associated with this activity.

This task will begin during the planning of the site characterization task by
utilizing information gathered during the RI field investigations to identify and screen
candidate remedial technologies. The screening process will occur by comparing the

potential technologies against the Remedial Action objectives and technical
implementability. Those technologies that remain after screening will be assembled into

remedial alternatives. Remedial alternatives are formulated by combining technologies
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SITE 1 J TREATABILITY
CHARACTERIZATION INITIAL SCREENING [-P INVESTIGATION

& DEVELOPMENT L - -
I - -. . . . . . .--

RI/FS OF ALTERNATIVES DETILE ANALYSIS
SCOPING .. " OF ALTERNATIVES

RP__0. M 0S Identify potential remedial action alternatives

* Narrow list of remedial action alternatives for detailed analysis

TASKS: * Refine/confirm location- and chemical-specific ARARs developed in RI/FS scoping task

* Identify potentially applicable treatment technologies

* Identify containment/disposal requirements for residual or untreated wastes

* Evaluate/screen technologies

e Assemble suitable technologies into alternative remedial action scenarios

* Screen alternatives considering:
- Effectiveness
- Implementability
- Cost

POTENTIAL a Treatability investigations
SUBSEQUENT
ACTIQNS" a Detailed analysis of alternatives

* Expedited Response Actions

TATIES: 0 Perform screening of alternatives on an operable unit basis

o Perform screening on a priority basis; highest priority operable units and sites first

DOCUMENTATION: o Initial Screening and Development of Alternatives Report including:
- Documentation of ARARs
- Technologies and alternatives considered
- Alternatives to be carried through subsequent evaluation

Figure 3-6. Initial Screening and Development of Alternatives.

3-28



RADIAN
CORPORATION

to address all contaminant pathways and points of exposure. Once a list of remedial
action alternatives is developed, alternatives will be screened to eliminate those which
are an order of magnitude more costly than other acceptable alternatives or which have
adverse environmental impacts which preclude their use. Alternatives that satisfy the
remedial response objectives and contribute substantially to the protection of public
health, welfare, and the environment will be considered further. Alternatives may also
be added during this and remaining stages as a result of new technologies or new pro-
gram concerns.

Several potential subsequent actions are possible as a result of the Initial
Screening and Development of Alternatives task. These actions include:

* Initiation of expedited response actions;
* Treatability investigation(s); and
* Detailed analysis of alternatives.

The identification and initiation of expedited response actions is a possibility
throughout the McClellan AFB program. Based on this initial feasibility evaluation,
additional site characterization data or bench and pilot scale studies may be needed
before the feasibility evaluations can be completed.

For the screening phase, evaluations will be performed on an operable unit

basis. This and subsequent feasibility study activities will be performed on a priority
basis to ensure that operable units which pose the greatest threats to public health and
welfare are evaluated first. Potential candidates for priority treatment include those
operable units that present the greatest potential for off-base contaminant migration.

An Initial Screening and Development of Alternatives report will be prepared
summarizing the results of the evaluation for each operable unit. Upon completion of
all operable unit evaluations, an Initial Screening and Development of Alternatives
Report will be prepared for the entire base. Regulatory agency participation will be
promoted throughout this process.

3.2.4 Treatability Investigations

The purpose of treatability investigations is to obtain needed data to support
the evaluation of remedial alternatives. Figure 3-7 presents a summary of the objectives,
tasks, strategies, and deliverables associated with this activity. In addition, data gathered
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SITE DETAILED ANALYS
CHARACTERIZATION TREATABILITYOF ALTERNATIVES

INVESTIGATION r - .....- - -

INITIAL SCREENING I COMBINED
OF ALTERNATIVES RI/FS

I REPORTS
L--- - - - --- J

PURPOSES: . Obtain data for detailed evaluation of alternatives

* Obtain further site characterization data as needed to
develop workable remedial technology designs

TASKS. * Conduct literature survey and document the need for treatability testing

* Perform bench and pilot scale feasibility and treatability tests

* Collect site-specific field data

POTENTIAL 0 Detailed analysis of alternatives
SUBSEQUENT

ACTIONS; * Expedited Response Actions

STRATEGIES Closely track remedial technology developments during the progress of the RI program
to avoid unnecessary costs, duplcation of others' treatability work, and schedule delays

* Emphasize the use of technologies that are available or can be designed to operate
in a modular or mobile fashion

DOCUMENTATION: * Treatability Study Workplan

* OAPP (Revised)

* Sampling and Analysis Plans (by sites)

* Treatability study reports (by technologies)

* Treatability study Health and Safety Plan

Figure 3-7. Treatability Investigation.
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during treatability investigations can be used to assess potential risks to public health.
Tasks conducted during the treatability investigation include:

Review of existing data and comparison to Data Quality Objectives
J, (DQOs);

* Evaluate existing site-specific data;

* Evaluate existing remedial technology data;

* Collection of site-specific data; and

• Bench- and pilot-scale treatability studies.

A review of existing data and comparison to DQOs is performed to determine
whether the data from previous site characterizations are sufficient and of acceptable
quality to describe the site conditions and risks to public health and the environment so
that the treatability study evaluation can proceed. If it is determined that additional site
information is needed, for example, to further define the extent of soil contamination,
additional soil borings may be recommended.

Bench- and pilot-scale treatability testing provide sufficient information to
allow treatment technologies to be fully developed and evaluated, to reduce the uncer-
tainties of the treatment cost and performance estimates, and to provide information
needed to develop the remedial design of the selected remedy. The evaluation of
incineration technologies, fixation and stabilization techniques, groundwater extraction
and treatment, and soil gas extraction are several candidate technologies that could be
recommended for treatability studies.

McClellan AFB is currently planning to conduct a treatability investigation to
address contamination in soil containing hazardous waste. This evaluation of technolo
gies is necessary to comply with the land ban of hazardous wastes.

3.2.5 Detailed Analysis of Alternatives

During the detailed analysis, the alternatives brought through screening are
further refined, as appropriate, and analyzed in detail with respect to previously estab-
lished Remedial Action objectives. Figure 3-8 presents a summary of the objectives,
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"TREATABILITY P COMBINED
INVESTIGATION 'RI/FS

DETAILED ANALYSIS L REPORTS
INITIAL SCREENING OF ALTERNATIVES

& DEVELOPMENT
OF ALTERNATIVES

PURPOSE$ Select from among technically feasible remedial alternatives, the most attractive,
based upon a consideration of the following criteria:
- Short-term effectiveness
. Long-term effectiveness and permanence
* Reduction of toxicity, mobility, or volume
- Implementablity
- Cost
- Safety
* Compliance with ARARs
- Overall protection of human health and environment
* Regulatory agency acceptance
- Community acceptance

TASKS." * Evaluate performance, reiiability, implementability, and safety features of selected alternatives

0 Perform comparative Risk Assessment to determine relative impacts of alternatives
on public health and the environment

* Cost analysis

* Obtain community input

POTENTIAL 0 RI/FS Report
SUBSEQUENT

ACQONS: * Expedited Response Actions

flTIM * Integrate Feasibility Study results with site characterization, tieatibility investigation,
and risk assessment results In the combined RI/FS Reports

* Obtain active regulatory agency Involvement and review of the Detailed Analysis
of Alternatives Report

DOCUMENTATION: @ Detailed Analysis of Alternatives Report

Figure 3-8. Detailed Analysis of Alternatives.

(
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tasks, strategies, and deliverables associated with this activity. This task begins after the
completion of the Initial Screening and Development of Alternatives task. If existing
data are inadequate to support the detailed analysis, then additional information may be
collected during the treatability investigations. This final step in the alternatives evalua-
tion process involves an assessment of the selected alternatives with respect to the fol-
lowing criteria:

* Short-term effectiveness;
* Long-term effectiveness and permanence;
• Reduction of toxicity, mobility, or volume;
* Implementability;
* Cost;
* Compliance with ARARs;
* Overall protection of human health and environment;
* Regulatory agency acceptance; and
* Community acceptance.

Those alternatives that remain after the initial screening will be subjected to a
detailed analysis. The objective of this analysis is to select the most cost-effective and
technically acceptable alternative as required by the National Contingency Plan (NCP).

Several potential subsequent actions can occur after completion of the
Detailed Analysis of Alternatives. One of the possible actions is the identification and
initiation of an Expedited Response Action, which may involve removal, treatment, or
the implementation of an interim measure to mitigate the short-term impact of the con-
tamination problem.

Another potential subsequent action is the preparation of a Feasibility Study
Report which will summarize treatability investigations (if performed), and the
results/conclusions of the remedial alternatives evaluation.

The results of the Detailed Analysis of Alternatives task will be documented in
a report that will contain:

Descriptions of the combined technologies that make up each remedial
alternative;
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* Control, storage, treatment and/or disposal requirements;

Special engineering, safety, environmental, public health, and welfare, or
other considerations that affect the feasibility of each alternative;

Operation, maintenance, and monitoring requirements for the short and
long term;

Public health and/or environmental impacts associated with each alter-
native; and

* Implementation schedule.

A follow-on Risk Assessment to the Health Risk Assessment (Section 3.4) will
be performed as part of the public health and environmental impact assessment in this
task. This follow-on Risk Assessment will focus on risks to potential receptors if various
proposed remedial actions are implemented.

During the Detailed Analysis of Alternatives task, as in the initial screening
task, the evaluations will be performed on an operable unit basis and will focus on those
operable units with the highest unmitigated risks first. Regulatory agency participation
will be encouraged throughout this process.

3.2.6 Remedial Investigation/Feasibility Study Report

The Remedial Investigation/Feasibility Study (RI/FS) report, a primary docu-
ment, summarizes the results of data collection and characterization activities and the
evaluation of the remedial alternatives. Figure 3-9 presents a summary of the objectives,
tasks, strategies, and deliverables associated with this activity. The RI/FS Reports will
present the information obtained from the following activities:

• Site characterization investigations;
" Risk assessments;
" Selection of Applicable or Relevant and Appropriate Requirements; and
* Selection and evaluation of remedial alternatives.
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TREATABILITY
INVESTIGATION - - -1

RIFS REPORTS SELECTION, OF REMEDY
DETAILED ANALYSIS O REMEDY
OF ALTERNATIVES

PURPOSES: 0 Present results of data collection and remedial alternatives evaluation

TASKS," 0 Summarize site characterization data

* Present risk assessment results

e Finalize selection of ARARs

* Present remadial alternatives evaluation

* Obtain public comments

POIENTIAL 0 Expedited Response Actions
SUBSEQUENT

ACTIONS: 0 Selection of a final remedy

* No further action

STRATEGIES: * Prepare RI/FS Reports for ipdividual operable unit (study area) investigations

* Integrate Operable Unit RI/FS Reports into the final remedy

DOCUMENTATION: a Draft and Final RI/FS Reports

* Public notice of availability of Draft RI/FS Reports

* Transcripts of public meetings

* Response to comments

Figure 3-9. RI/FS Reports.
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The RI/FS Reports will summarize the results and present the interpretation
of data collected during site characterization investigations. An RI/FS Report and the
associated secondary documents will be prepared for each operable unit investigation.

A basewide RI/FS Report may also be prepared. This document will consider
the accumulation of all previous Operable Unit investigation results, reevaluate whether
previously conducted interim Expedited Response Actions and Operable Unit actions
will remain as part of the final remedy, and support the selection of a final remedy.

After an Operable Unit RI/FS Report has been prepared, several subsequent

actions, associated with decisions made in the Selection of Remedy task, are possible:

• Initiate Expedited Response Actions;

* Select a final remedy; and

Determine whether no further action is appropriate either for individual
operable units or for specific sites within the operable units.

Expedited Response Actions may involve removals (including time-critical and
non-time-critical) or the interim or final treatment or isolation of a contaminated area.
These actions may be initiated at any point in the CERCLA process. Expedited
Response Actions will be conducted in accordance with state and federal laws and
procedures.

The selection of a final remedy will be based upon data summarized in the
RI/FS Report. Final remedies may involve either a single operable unit or the overall
base (all operable units). Details on remedy selection are provided in the next section.

3.2.7 Selection of Remedy

The selection of a final remedy involves a number of activities performed
concurrent with and following the RI/FS report. Figure 3-10 presents a summary of the
objectives, tasks, strategies, and deliverables associated with this activity. These activities
include:

Proposed Plan;
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COMBINED SELECTION REMEDIAL
RI/FS REPORTS Of:: REMEDY DESIGN

PURPOSES: * Select remedial action

0 Initiate necessary response actions and prepare documentation
presenting the need for remedial action

TASKS: * Select remedial action

* Prepare Decision Document(s) for recommendation of no further action

* Prepare Record of Decision(s)

* Prepare final site scores in accordance with Defense Prionty Model (DPM)

POTENTIAL * Remedial design
SUBSEQUENT

ACTIONS: 0 Expedited Response Action

* No further action

STRATEGIES: 0 Identify and document the need for Expedited Response Actions and remedial actions
and initiate steps to perform the appropriate actions during the McClellan AFB program

* Promote the use of removal actions to streamline cleanups

DOCUMENTATION= . Proposed plan

* Decision Document

* Record of Decision (ROD), Including Responsiveness Summary

* Final DPM site scores

Figure 3-10. Selection of Remedy.
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• Responsiveness Summary; and
0 Record of Decision.

Proposed Plan

The Proposed Plan is a required primary document in the IAG, and is the step
in the process where the recommended remedy is proposed. The Proposed Plan will be
prepared by McClellan AFB and will include:

A summar, of the alternatives considered in the Detailed Analysis of Al-
ternatives task during the Feasibility Study;

* A description of the preferred alternative; and

* The rationale for selecting the preferred alternative.

A Proposed Plan will be issued for regulatory agency and public comment and
may result in the selection of an alternative other than the preferred alternative or may
result in modifications to the preferred alternative. The Proposed Plan may address
operable unit actions or basewide initiatives, as appropriate. This document will be
issued concurrently with the RI/FS report.

Responsiveness Summary

At the end of the public comment period for the Proposed Plan, a Responsive-
ness Summary will be prepared and included in the Record of Decision (ROD) that
receives concurrence from the agencies. The responsiveness summary will present a
complete summary of the significant comments received from the public along with
responses to the comments. Responsiveness summaries will be prepared for each Pro-
posed Plan.

Record of Decision (ROD)

Following the agency and public review of the Proposed Plan, a ROD docu-
ment will be prepared. The ROD is a primary document that provides a description of
the rationale for selection of a remedy. It contains a detailed summary of site condi-
tions, the contaminants and their status, pathways for release, and alternatives con-
sidered for addressing the hazardous substances at the site. The ROD also provides
documentation required by CERCLA, as amended, and the NCP. A ROD will be

3-38



RADIAN
COuPOnATION

( prepared following completion of the Proposed Plan for each response action. Records
of Decision also will be prepared for response actions which have already been
completed under the Air Force's IRP. These response actions include:

• Installation of a synthetic liner and a clay cap in OU D; and

Installation of the OU D Groundwater Extraction System, the Ground-
water Treatment Plant, and the Off-Base Residential Alternate Water
Supply.

Several potential actions are possible after selection of the remedy. These
potential actions include, remedial design, initiation of an expedited response action, or
no further action for sites or operable units. If a remedial action alternative is selected
for an operable unit action, the evaluation proceeds to the first step in the cleanup
phase, the remedial design.

3.3 Implementation of Remedial Alternatives

The final phase of the McClellan AFB remedial program is the implementa-
tion of the selected remedy for cleanup of a contaminated area. There are three steps
in this phase that involves the design and implementation of the chosen cleanup method
and post-construction activities. This section presents a discussion about the application
of expedited response actions in the McClellan AFB Remedial Response Program, and
is preceded by a detailed discussion of the Remedial Design and Remedial Action
phases and their relationship to each other.

3.3.1 Remedial Design

Remedial design is the first major activity in the remedial response process
that shifts the focus from planning to actual cleanup. Remedial design typically begins
after completion of the Remedial Investigation/Feasibility Study and acceptance of the
recommended remedy as described in the Proposed Plan and Record of Decision.
Figure 3-11 presents a summary of the objectives, tasks, strategies, and deliverables asso-
ciated with this activity. The objective of the Remedial Design is to prepare a set of
final plans and design specifications for the selected remedial alternative. Utilizing
these design documents, a bid package is prepared and released. A contractor is then
selected through a competitive bidding process.
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SELECTION , REMEDIAL == REMEDIAL
OF REMEDY DESIGN ACTION

PURPOSES: * Prepare a plan to guide the remedial implementation process

* Prepare design specifications and bid documents

e Select remedial action contractor(s)

TASKS." Revise community relations plan, as necessary

* Conduct pilot scale testing, as necessary

* Prepare design specifications, and bid documents

* Solicit and evaluate bids, select contractor(s), and award contract(s)

PQTENTIAL * Remedial action
SUBSEUENT
AQTIONS: Monitoring

STRATEGIE.. * Prepare a comprehensive work plan for the remedial design and remedial action

phases early In the remedial design process

0 Implement the remedial program, as appropriate, on an operable unit by operable unit basis

* Complete the remedial design and ensure continuity In the remedial action phase
by providing design reviews during construction

DOCUMENTATONs e Design specifications and bid documents

* Remedial design and remedial action work plans

* Revised community relations plan (if needed)

Figure 3-11. Remedial Design.
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In general, the preparation of the remedial design will involve the following
activities:

* Prepare Remedial Action Workplan;
. Revise Community Relations Plan, as necessary;
* Conduct pilot scale testing, as necessary;
* Perform property and field surveying;
* Prepare preliminary design;
• Prepare final design; and
" Establish project schedule.

The Remedial Action Workplan will serve as a management tool for activities
conducted during the Remedial Design and Remedial Action tasks. This Workplan will
be updated annually as new data are obtained during design and implementation of
response actions and ongoing RI/FS activities. The Remedial Action Workplan, Com-
munity Relations Plan revision (if necessary), and the final remedial design package are
deliverables that will receive review and comment.

The Community Relations Plan will be reviewed by the regulatory agencies
and the public. Only the regulatory agencies will review the final remedial design. The
final remedial design will include the final design plans and specifications, site descrip-
tion with maps, performance cxpectations, general operation and maintenance require-
ments, health and safety requirements, and construction cost estimates and project
schedules.

Remedial designs developed under the Air Force's Installation Restoration
Program have been completed for the OU D cap, the OU D groundwater extraction
system, and the Groundwater Treatment Plant. These remedial alternatives have been
constructed and have planned Operations and Maintenance procedures.

3.3.2 Remedial Action

Remedial Action is the construction phase of the cleanup and must begin
within 15 months of the completion of the ROD. Figure 3-12 presents a summary of the
objectives, tasks, strategies, and deliverables associated with this activity. Successful
management of the construction includes protection of public health and the environ-
ment during construction activities. Several potential actions are possible during and
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REMEDIAL REMEDIAL "I POST-REMEDIAL
DESIGN ACTION W' ACTION ACTIVITIES

PURPOSES: . Construct, operate, and maintamn the selected response action

TASKS: * Construction management

* Project Quality Assurance

* Operation of facilities

* Health and Safety Monitoring

POTENTIAL * Expedited Response Actions
SUBSEQUENT
ACTIONS: a Post-remedial action monitoring and maintenance

STRATEGY: 0 Construct the selected remedial action while protecting workers and
the public from potential impacts

DOCUMENTATION: * Site health and safety plan

* Documentation of work performed, equipment installed, site worker and visitor logs,
compliance with site health and safety plan, and compliance with QA/QC protocols

* Preparation of "as-built" drawings

Figure 3-12. Remedial Action.

(
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after completion of the remedial action. Emergency situations or site conditions requir-
ing quick response to releases or threatened releases of hazardous substances could be
needed during the construction or implementation of the remedial alternative. In addi-
tion, upon completion of the remedial action, post-remedial action activities are per-
formed.

Deliverables associated with the Remedial Action task include:

• Site Health and Safety plan;

Documentation of wvrk performed, equipment installed, site worker and
visitor logs, compliance with site Health and Safety Plan, and QA/QC
protocols; and

* Preparation of "As-Built" drawings.

Revisions to the final design drawings will be made to reflect the actual con-
structed design and a set of "As-Built" drawings will be prepared. The preparation and
submittal of daily project records including site worker and visitor logs will be main-
tained and compiled.

Before implementation of the remedial action begins, an approved Site Health
and Safety Plan will be developed. The Health and Safety Plan will describe the moni-
toring program designed to protect on-site workers and the public from releases from
the site during the cleanup. The McClellan AFB Health and Safety Plan (Radian,
September 1989) will provide some of the technical basis for the Health and Safety Plan
used for remedial actions.

3.3.3 Expedited Response Actions

Expedited Response Actions (ERAs) are performed to clean up contamination
or to mitigate risks caused by contamination in areas that pose an immediate threat to
the public or to the environment. Expedited Response Actions can be identified and
implemented any time throughout the CERCLA process. The relationship between
ERAs and the normal CERCLA process for identifying, investigating, and remediating
contamination is presented in Figure 3-13.
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Expedited Response Actions involve the isolation or elimination of a contami-
nant source or exposure pathway, and are implemented to respond to a contaminant

source that poses a threat to public health or the environment. ERAs can be either

time-critical or non-time critical actions, but in either case, the process of implementing

the removal does not follow the steps that are part of the normal RI/FS process. Time-

critical removal actions are emergencies requiring immediate response. Non-time criti-
cal removal actions do not require the immediate response of time-critical removal
actions, but are actions that should be performed on a timely basis. McClellan AFB has
conducted several no time-critical removal actions. Expedited Response Actions follow
an abbreviated version of the RI/FS process and are implemented when the cleanup of
contamination cannot wait for the entire RI/FS process to be completed. A list of
McClellan AFB expedited response actions which are already implemented, currently
underway, or planned in the near future, is presented in Figure 3-13.

Expedited Response Actions can be either interim remedies or final remedies.
An interim remedy is implemented to reduce short-term environmental or public health
impacts, but which may not represent a long-term remedy. ERAs that provide more
permanent protection and emphasize alternative treatment technologies will generally be
preferred. Interim response actions will be re-assessed during the appropriate operable
unit RI/FS evaluations and during the final (basewide) RI/FS when final remedial
actions are selected.

A final response action is one which is considered to be part of the final
(basewide) remedy. McClellan AFB has completed several Expedited Response Actions
that are considered part of the final remedy. Examples of this are the Building 666
demolition and removal, and the upcoming Operable Unit B EE/CA and time-critical
response actions.

Deliverables which will be prepared during the identification, investigation, and
implementation of ERAs include:

" Notification of intent to perform ERAS;
" Engineering Evaluations/Cost Analyses;
* Action Memoranda;
" Response to Comments; and
" Progress Reports.

3-45



RADIAN
COPOKATIOw

( Regulatory agencies and the public will be notified whenever an Expedited
Response Action is proposed. All ERAs will be supported by appropriate documenta-
tion. An Action Memorandum will be transmitted to the agencies within 45 days
following completion of a time-critical response. For non-time critical responses,
McClellan AFB will prepare an Engineering Evaluation/Cost Analysis and an Action
Memorandum. This information will be transmitted to the agencies 45 days before the
response action begins. As actions are implemented, progress reports will be prepared
to keep regulatory agencies and the public informed as to the progress of the response
action.

Action Memorandum

An Action Memorandum (AM) is similar to a Record of Decision, but has a
more limited purpose and application. An AM will present a description of site location
and history; current site status; site conditions including soils, groundwater, surface
water, potential receptrs, risk assessment (if prepared); a discussion of the alternatives
evaluated; and a rationale that is consistent to the extent practicable with ARARs.

Removal Actions

Several removal-type actions were initiated by McClellan AFB prior to passage
of the SARA in 1986. The activities were in accordance with the spirit of CERCLA and
are listed under Removal Actions in Figure 3-13. Other removal actions are ongoing or
are planned. Removal actions in these categories include:

Building 666 Demolition and Removal (Completed)--Building 666 (Site
47) is located in Operable Unit B of McClellan AFB and was demolished
in 1988. Building 666 was constructed in 1957 and was used as the base
electroplating shop from 1957 to 1980 (Walker, 1983). During this time,
Building 666 also contained a radiator repair shop in the northern portion
of the building and a sandblasting shop in the southwestern corner of the
building. In 1980, the plating operations at Building 666 were discon-
tinued and, from 1980 to 1982, Building 666 was used to store hazardous
wastes (Walker, 1983).

In December of 1981, McClellan AFB prepared a preliminary RCRA-
closure plan for Building 666 (Walker, 1983). McClellan AFB personnel
planned to rehabilitate the building for other uses after the RCRA
closure was completed. However, after characterization of the facility,
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McClellan AFB contracted EG&G Idaho, Inc. (EG&G) to prepare a
demolition plan for Building 666 and Industrial Wastewater Treatment
Plant (IWTP) No. 4 located adjacent to Building 666 (EG&G, 1986).

A removal action was performed in 1988 and consisted of the demolition
of Building 666 and the adjacent IWTP No. 4. Except for the foundation,
Building 666 was demolished and removed. Several areas of the founda-
tion were covered with metal caps. According to the statement of work
for dismantlement, these caps were designed to cover the former pits and
sumps in Building 666. The area surrounding Building 666 was
completely enclosed by fencing. Available information indicates that
there are no immediate hazards at Building 666. The area is completely
enclosed with fencing and the former sumps and pits are completely
covered by roof structures.

Demolition of Building 666 to its foundation was a necessary action.
However, remediation of the remaining foundation and contaminated soils
at the Building 666 location and at the nearby IWTP (Site 48) and Build-
ing 666 storage area (Site 36) is still needed. These actions will be con-
sidered in the OU B RI/FS. The OU B ROD will review and document
the dismantlement of Building 666.

Operable Unit B Groundwater Removal Action (Ongoing)--Based on the
review of data collected during the Area B Groundwater Operable Unit
Remedial Investigation in March 1989, McClellan AFB implemented a
non-time critical ERA to further investigate and control contaminated
groundwater in OU B. This ERA involves two tasks. The first task is to
obtain additional field data necessary to characterize the groundwater
moving off base from OU B, as discussed previously. The second task, an
Engineering Evaluation/Cost Analysis (EE/CA) for groundwater contami-
nation remediation in Operable Unit B, is a comparative analysis of
removal action options that are considered for all non-time critical
removal actions at NPL sites. The Operai..Je Unit B EE/CA will include
all of the tasks described in this section performed in a manner that will
streamline implementation.

OU C Groundwater Extraction System (Phase I)--In 1987, a hydrological
assessment was performed by EG&G in OU C. Concern about the
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effects of the Industrial Wastewater Treatment Plant (IWTP) and nearby
disposal sites prompted the Air Force to investigate the movement of
groundwater contaminated with metals and organic compounds within and
downgradient of OU C. The McClellan AFB IWTP is located in the
southern portion of OU C; associated with the plant are the wastewater
blending and aeration ponds. Located beneath and adjacent to the plant
are several past disposal sites. Past disposal practices resulted in some of
these constituents entering the subsurface and migrating to the ground-
water. Contaminants had been detected in groundwater at depths from
95 feet to approximately 220 feet below the ground surface (BGS).

To collect the needed information, Phase I of an operable unit remedial
investigation of the contaminated groundwater in OU C was performed by
EG&G. One extraction well and 11 monitoring wells were installed in
the fall of 1987 within and immediately south of OU C. Well clusters,
containing three monitoring wells, were installed at two of the monitoring
well sites. These wells were screened in shallow, middle, and deep
aquifers as defined by EG&G. Another well site included two wells; one
well screened in the middle aquifer and one well screened in the deep
aquifer. Monitoring well depths and construction materials for these wells
are presented in the Hydrogeologic Assessment Report (EG&G, 1988).
Three of the monitoring wells (MW-137, MW-140, and MW-141) were
converted to extraction wells. A need has been recognized to install addi-
tional monitoring wells and piezometers around the extraction wells to
confirm their effectiveness. This need is addressed within the PGOURI
Sampling and Analysis Plan (Radian, September 1989). In late August
1988, the four extraction wells were placed into service. Water is being
pumped via an aboveground pipeline to the Groundwater Treatment
Plant where organic compounds are removed to meet permitted levels
(EG&G, 1988).

Base Production Well Abandonment (Planned)--A Removal Action to
abandon unused base production wells is planned to eliminate the
potential for the spread of contamination from shallow aquifers to
aquifers at greater depths. Open space in the well annulus and open well
casing of base production wells may provide a direct conduit for the
migration of contaminants to greater depths, increasing remedial action
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cleanup costs. A well closure plan will be prepared and reviewed by the
agencies, and the plan will then be implemented.

Operable Unit Remedial Actions

Several remedial-type actions were initiated by McClellan AFB prior to pas-

sage of SARA in 1986. These activities were in accordance with the spirit of CERCLA,
and are listed under Operable Units in Figure 3-13. Remedial Actions in these
categories include:

OU D Groundwater Extraction and Treatment System--In 1984, remedial
response actions were initiated for OU D, which included the design and
construction of a cap, six extraction wells, and a treatment system.
During 1985, testing and modeling was performed by McLaren to evaluate
the feasibility and design of the OU D groundwater extraction system.
The Groundwater Treatment Plant was constructed in late 1986 and
performance-tested in January 1987. The extraction system and the treat-
ment plant are currently in operation. Each of the components of the
OU D response actions is considered to be an Operable Unit response.
A Record of Decision will be submitted for each of the Operable Unit
responses as required.

Data have been and will continue to be collected regarding the perfor-
mance of the OU D extraction system, the treatment plant, and any
impacts that are resulting to the air quality in the vicinity of the OU D
cap. Each of these response actions will be scheduled for their respective
five-year reviews during 1991 and 1992. These Operable Units will be
evaluated, along with other implemented response actions, for selection as
part of the final remedy when the final basewide RI/FS is performed.

Off-Base Residential Alternate Water Supply--In the Spring of 1986,

McClellan AFB announced an Off-Base Residential Alternate Water
Supply Plan to provide bottled water on an interim basis to residences
and to provide a more permanent solution of installing municipal drinking
water hookups to 548 residences west of the base. The remedial action
area contained all known areas of off-base groundwater contamination
attributed to sources within McClellan AFB boundaries.
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The mitigation plan allowed for continued monitoring of private wells in

the remedial action area until the municipal water hookups were in-place,
at which time private well sampling ceased. Hookups were completed in
August 1987. Sampling of off-base monitoring wells continues on a
regular basis as part of the Groundwater Sampling and Analysis Program
and will help determine the extent and flow characteristics of contami-
nated groundwater within the remedial action area.

The mitigation plan does allow existing wells used for irrigation purposes
to continue operation, but domestic water hookups have been supplied
with backflow prevention devices to ensure municipal well water is being
used by residents for drinking water. The mitigation plan also recomm-
ended that all non-public water supply wells in the remediation area be
abandoned in order to eliminate public health concerns, and to slow the
spread of groundwater contamination potentially originating from
McClellan AFB.

The mitigation plan will allow for the resumption of sampling of off-base
private wells if the results of the ongoing Groundwater Sampling and
Analysis Program show that contaminant levels in wells outside the
remedial action area exceed state or federal action levels.

The McClellan AFB Off-Base Groundwater Mitigation Plan is considered
a final remedy for the ,if-base groundwater contamination in the area
west of the base because it has eliminated the possibility of health risks
from consuming contaminated groundwater within the off-base remedial
action area. A Record of Decision will be submitted as required.

Repair of Industrial Wastewater Line--In 1988, McClellan AFB com-
pleted a remedial action consisting of an investigation and repair of the
main and branch lines of the Industrial Wastewater Line (IWL); investiga-
tions of building service lines were not performed. This remedial action
was performed to determine the integrity of the line and to prevent
further leakage of chemicals from the IWL. This remedial action con-
sisted of the following:

-- Verifying the location of the system main and branch lines;
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-- Collecting samples for chemical analysis and measuring flow;

-- Determining the integrity of the IWL utilizing television inspection
and pressure testing;

-- Sealing minor cracks or holes with grout; and

Installing in situ form (cure in-place) pipe in those sections of the
line that could not be repaired with grout.

3.3.4 Additional Removal Programs

There are several other removal programs that are of importance to the
overall program at McClellan AFB. These are briefly described below.

McClellan AFB Underground Storage Tank Program--The McClellan
AFB Underground Storage Tank (UST) Program is responsible for the
monitoring, testing, and remediation of underground storage tanks in ac-
cordance with federal and state laws. The program is currently managing
76 operating tanks and has investigated nonoperating tanks. No tanks
were found at 37 potential tank locations. Past underground storage
remediation activities have included:

-- Removal of 32 USTs during the period June 1985 to June 1988; and;
-- Removal of 27 USTs during the period June 1988 to present.

The current McClellan AFB UST Program has scheduled plans for
remediating 36 USTs in 1990, 16 in 1991, and for replacing Tank Farm
No. 3 with an aboveground storage facility.

McClellan AFB Soils Management Program--.As a results of past inves-
tigations, McClellan AFB recognizes that areas of contaminated soil
beyond those areas currently planned for investigation may exist within
the confines of the base. As a result, McClellan AFB has developed a
Soils Management Program to proactively identify and prudently manage
potentially contaminated soils.
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A prime motivation for the development of this plan was the recognition
that CERCLA/SARA were not intended to address such an active site as
McClellan AFB and its 2,952 acres. In addition, it was recognized that
there is an absence of soil cleanup standards for many chemicals and that
the interface of CERCLA and RCRA complicates the contaminated soil
issues.

The objectives of this program are: (1) to ensure that contaminated soil
is identified early enough during ongoing base activities (i.e., construction,
repairs, maintenance efforts) to preclude the off-base disposal of contami-
nated soils; and (2) to ensure that contaminated soil, once it is identified,
is prudently managed in accordance with federal and state requirements
and in a way to minimize the effect to ongoing base operations.

This plan will also be implemented in a two-phased approach. In the
Interim Period (first phase), this plan may require some temporary
storage of contaminated soils if Landfill Disposal Restrictions (LDR)
prohibit off-site disposal or if the cost effectiveness of off-site soil treat-
ment can only be accomplished with certain volumes of contaminated soil.
However, in the Long-Term (second phase), particularly with the phase-in
of the LDRs for CERCLA wastes and as RI/FS studies and proposed
remedial actions for the base progress, there will be a need to develop
on-site soil treatment capability. This plan is set up to ensure that as the
objectives of this plan are implemented, both in the interim and long-
term, it will be accomplished in coordination with all interested parties so
that all the applicable requirements are incorporated into this plan, both
now and in the future.

The full McClellan AFB Soils Management Program is included as
Appendix B. It is submitted for agency review and comments in accor-
dance with IAG requirements, so a common understanding will be devel-
oped between all parties as to how McClellan AFB will identify and
manage potentially contaminated soil.

3.3.5 Post-Remedial Action Activities

Figure 3-14 presents a summary of the objectives, tasks, strategies, and deliver-
ables associated with post-remedial action activities. Post-remedial actioas include those
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REMEDIAL POST-REMEDIAL
ACTION ACTION ACTIVITIES

PURPOSES: * Ensure compliarce with remedial response goals

a Operate and maintain equipment used in ongoing treatment
or monitoring programs

TASKS.: Prepare operation and maintenance plans

* Monitoring of remedial action conformance to design specifications

* Periodic review of remedial response goals and remedial action
compliance with goals

PQTEN11AL 0 Reinitiation of response action, if necessary
SUBSEQUENT
ACTIONSe 0 Monitoring

STRATEGIES. , Perform post-remedial action activities first for completed expedited
response actions

e Perform post-remedial action activities as required for future expedited
response actions and remedial actions

DOCUMENTATION: * Operation and Maintenance Plans

* Compliance reports

* Five Year Review

* Site dellsting procedures (NPL sites)
- Publish noticA of delisting

Figure 3-14. Post-Remedial Action Activities.
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activities that are performed after the remedial action phase is completed. Some of
these actions include:

Operation and Maintenance of the remedial facilities;

Monitoring of remedial action performance compared to design specifi-

cations;

Monitoring of remediation performance and compliance with pre-deter-
mined remedial response goals; and

* Removing a site from the list.

Collectively, these activities are designed to ensure that the action is success-
fully implemented. Operation and maintenance activities are ongoing and will continue
for the following McClellan AFB remedial actions:

* OU C extraction system;
* OU D cap and an extraction system;

* Groundwater Treatment Plant; and

* Industrial Wastewater Collection System.

A periodic review of remedial actions, at least every five years after the final
ROD, is required for as long as hazardous substances, pollutants, or contaminants that
may pose a threat to human health or the environment remain at the site. If it is deter-
mined during a five-year review that the remedial action no longer protects human
health and the environment, further remedial actions will be considered.

Five-year reviews will be scheduled and performed on the response actions
completed at McClellan AFB and for new response actions as they become imple-
mented. The five-year review period will begin upon the acceptance of a Record of
Decision for response actions performed under the IRP.

Deliverables associated with post-remedial actions include:

* Compliance review reports;
* Five-Year Revisions; and
* Notices of taking the facility off the list.
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Taking a site off the list is appropriate for National Priority List (NPL) sites
and would apply to the McClellan AFB facility. The McClellan AFB facility can be
removed from the U.S. EPA National Priorities List when the final (basewide) remedy
has been completed or if no further remedial actions are shown to be necessary. Proce-
dures for taking a facility off the list include the following:

Notice of intent to take a facility off the list in local publications and in
the Federal Register (include a 30-day comment period); and

* Publication of the formal declaration of removal from the list.

3.4 Risk Assessment

The Risk Assessment process provides an evaluation of the potential threat to
human health and the environment in the absence of any remedial action. It will pro-
vide a basis for determining whether or not a remedial action is necessary, the justifica-
tion for performing remedial action, and also the reduction in risk to potential receptors
if various proposed remedial actions are implemented.

During the Initial Screening and Development of Alternatives, remedial
response objectives will be established based on the baseline risk assessment and the
identification of ARARs. Remedial response objectives will be developed to specify
contaminants and media of interest, exposure pathways, and remediation goals that
permit a range of treatment and containment alternatives to be evaluated.

During the Detailed Analysis of Alternatives, a more detailed assessment of
risk will be performed. This assessment will reevaluate indicator chemicals, identify
potential exposure pathways, determine target concentrations at human exposure points,
estimate target release rates, assess chronic risk for noncarcinogens, and assess potential
short-term health effects of each remedial alternative.

Guidance documents consulted in determining the protocol include the U.S.
EPA Superfund Public Health Evaluation Manual (1986) and Exposure Assessment Manual
(1986), the California DHS Site Mitigation Decision Tree Manual (1986), U.S. EPA health
risk assessments guidelines, as published in the Federal Register (1986), and U.S. EPA
Methods for Assessing Exposure to Chemical Substances (1985). Most recently the U.S.
EPA document Risk Assessment Guidance for Superfund, Human Health Evaluation
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Manual Part A (Interim Final) (1989) has been utilized to update the risk assessment
effort.

Data developed from a risk assessment may support a Natural Resource
Damage Assessment (NRDA). An NRDA is a separate process performed in parallel to
the RI/FS process which involves claims for the cost of "restoring, rehabilitating, replac-
ing, or acquiring the equivalent of natural resources injured as a result of the release of
a hazardous substance." An NRDA will be performed during the detailed evaluation of
remedial alternatives in the FS. Activities under an NRDA include identifying damage
to natural resources, determining if pathways exist from source areas to potentially
affected resources, quantitation of the extent of damage and potential for recovery of
the resource, and development of a plan to restore the resource. Natural resources are
broadly defined, including land, fish, wildlife, biota, air, water, groundwater, and drinking
water supplies. A Preliminary Natural Resources Survey conducted for McClellan AFB
in August 1987 by the U.S. Fish and Wildlife Service found that releases from the site
have not affected any lands, minerals, water, endangered or threatened species,
anadromous fish, or Native American resources managed or protected by the Depart-
ment of the Interior.
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4.0 SCHEDULE

The schedule is composed of two parts: a list of primary and secondary

documents with respective due dates and target dates, and a bar-graph presentation of

activities showing the temporal relationship among and within the various units. The

project schedule is a dynamic planning document and will be updated annually. The

schedule may not contain all project details, such as working meetings, which will be

scheduled in the monthly status repo:ts.

Several factors in addition to a typical Remedial Investigation/Feasibility
Study (RI/FS) task sequence affect the schedule. The funding mechanism for
restoration work typically provides fiscal year funds only after the first of January.

Consequently, new work in each fiscal year is not scheduled to begin until after the end
of the preceding calendar year.

Weather also adds another variable to field sampling programs and response

activities. While allowances for difficult access and shutdowns have been anticipated in
the schedule, extreme veather conditions may necessitate schedule revisions.

4.1 Introduction

Section 8 (Deadlines) of the Interagency Agreement (IAG) obligates
McClellan Air Force Base (AFB) to meet the primary document deliverable dates as
shown in Table 4-1 (page 4-14). This table also lists target dates for associated
(secondary) documents.

Primary documents include those major reports that are discrete products of
the McClellan AFB RI/FS or Remedial Design/Remedial Action (RD/RA) activities.
Primary documents will be prepared for each Operable Unit (OU) and for the final
(basewide) remedy and submitted to the United States Environmental Protection Agency

(U.S. EPA) and the State of California Department of Health Services (DHS) for review
and comment. In general, primary documents will include:

Comprehensive Environmental Response, Compensatio 1, and Liability

Act (CERCLA) Workplans, including updates;

Quality Assurance Project Plans (QAPP);
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Community Relations Plan (CRP);

Sampling and Analysis and Treatability Investigation Plans;

* RI/FS Reports;

* Proposed Plans and Records of Decisions;

* Remedial Designs; and

* Remedial Action Workplans.

Section 8 of the IAG requires deadlines for the Remedial Design and
Remedial Action Workplans be formulated after the issuance of the Record of Decision
(ROD).

Secondary documents include those reports prepared before the primary
documents and which present data for the primary documents. Secondary documents

include:

* Sampling and Analysis Data Results;

* Site Characterization Summaries;

* Treatability Study Reports;

Reports documenting the results of Initial and Detailed Development
of Remedial Alternatives;

* Risk Assessments;

* Workplans for supplemental site characterization activities; and

* Well closure plans.

Additional primary and secondary documents can be proposed by the Air
Force, the U.S. EPA, or the DHS at any time during the McClellan AFB Response
Program. Figures 4-1 through 4-2 are bar chart schedules for tasks that are already
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( underway or planned for the overall RI/FS Program, ERAs, planning documents, and
associated activities.

The deliverable schedule appearing as Table 4-1 (page 4-13) lists all the
documents currently planned from the present through the Records of Decision.
Operable Unit B also has the post-ROD deliverables identified. The individual
documents are identified as primary and secondary and further identified as draft, draft
final, and final. Responses to agency comments and responsiveness summaries are
included with their respective documents. Documents are grouped according to OU or
as part of the basewide effort. The Comprehensive CERCLA Workplan deliverables
are listed in the section entitled "Scoping." In general, activities shown either:

* Initiate work on an OU (e.g., a Summary Report);
* Track a secondary document;

* Track a primary document; or

* Represent a field sampling activity.

4.2 McClellan AFB Priorities

McClellan AFB has established response action priorities and sought funding
for environmental restoration of the base. These priorities are based on:

* Needs expressed by the local community;

* Statutory environmental obligations;
• Air Force Logistics Command mission requirements; and

McClellan AFB has already investigated contamination and implemented
appropriate cleanup actions for OUs C and D in response to the above priorities. A
comprehensive evaluation of the regional groundwater conditions, which builds on
existing groundwater data, is currently being performed. The formal CERCLA process
has been initiated in the various OUs. The order that will be followed is:

1. Operable Units B

2. Operable Units A
3. Operable Units C

4. Operable Units D
5. Operable Units E, F, G, and H

4.5



-1- - - -- --- .---- ---- - - ---- - -,- --- - -

RADIAN
CORPORATION

The sequence of major activities (and their accompanying documents) within
each OU will be:

Preliminary Assessment/Site Inspection (included with other types of
data in the OU Summary Reports);

* Remedial Investigation Sampling and Analysis Plan;

Comprehensive Remedial Investigation field sampling and analysis
program;

* Remedial Investigation/Feasibility Study Report and Proposed Plan;

* Record of Decision; and

* Remedial Design/Remedial Action

The first three activities and/or documents will be prepared sequentially following the
OU priorities. For example, once the Summary Report for OU B is complete, the
Summary Report for OU A is begun. When field sampling and analysis programs are
complete, the remaining tasks will be completed sequentially through the Records of
Decision for each OU, without regard to the priority of the OUs themselves. This is
necessary because of the difference in the amount of time required to characterize the
various OUs.

4.3 Operable Units

McClellan AFB has been tentatively divided into eight groundwater operable
unit- (OUs). These units, shown in Figure 1-2, were defined in 1989 by an assessment
of groundwater contamination and a review of likely sources of the contamination. The
groundwater OUs have been divided into five groups, identified as Operable Units A, B,
C, D, and E through H, to facilitate the RI/FS and ERA processes. Field work and
documents vill be done in accordance with the Operable Unit designation. Boundaries
of OUs will be evaluated and updated as groundwater and soil data are collected and
reduced.

The sequence described in the following section will carry each OU from
Preliminary Assessment/Site Inspection through Record of Decision. As activities on
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k.. the OUs progress through the sequence, areas requiring a quicker response, such as an

ERA, will be identified. The necessary documentation to support an expedited response

will be prepared, the agencies and the public will be informed of McClellan AFB's

intent, and the removal action will be initiated.

The remedial action process at McClellan AFB follows guidance documents
prepared by the U.S. EPA as listed in Section 5.0. The IAG requires a specific review

sequence with specified review periods for each step of the process. The overall
schedule is lengthy; the times specified in the IAG for the various reviews and revisions
(without extensions) are reflected in the bar chart schedule. The following sections
describe the major scheduled activities shown on Figures 4-1 through 4-6. The
information in the following sections has been discussed at greater depth in Section 3.0;
it is provided here for the reader's convenience.

4.3.1 Preliminary Assessments, Current Operating Facility Assessments, and
Historical Reviews

The preliminary assessments, current operating facility assessments, and
historical reviews provide an initial understanding of the potentially contaminated sites
and areas in each OU of McClellan AFB by gathering and organizing all available
information on them. Sources of information include previous contractors' reports, site
inspections, base records, operations personnel interviews, aerial photographs, and
analytical data. This information is compiled, reviewed, and reported in the Summary
Report (below). All collected data are placed in files and archived. Expedited
Response Actions can be initiated during this phase if any of the information indicates
the need or if the McClellan AFB mission requires timely use of the particular area or
site.

4.3.2 Summary Report

Information collected during the preliminary assessments, currently operating
facility assessments, or historical reviews are presented in the Summary Report for each
OU. Brief introductions are provided describing significant sources of information and
features of the targeted areas. This is a secondary document to be reviewed by the
regulatory agencies. It is also the basis for the Field Sampling Plans. Possible ERAs
are identified in this document.
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4.3.3 Remedial Investigation Sampling and Analysis Plan

A Remedial Investigation (RI) will be conducted for each OU described in
Section 4.2.1. As an integral component of each RI, a Sampling and Analysis Plan
(SAP) will be developed. The SAP consists of two parts: the Field Sampling Plan
(FSP) and the basewide Quality Assurance Project Plan (QAPP). The FSPs for each
OU are prepared following standard U.S. EPA guidelines. In addition to the site

background, the FSP:

* Reports Data Quality Objectives (DQOs);

* Describes sample locations and frequencies;
* Establishes a sample designation system;
* Describes sampling equipment and procedures; and
* Discusses sample handling and analysis.

The second part of the SAP is the QAPP. This document has been
prepared, reviewed by the regulatory agencies, and finalized. The QAPP is a dynamic
document and will be updated as dictated by the needs of the project. Any
modifications required for the RI will be provided as appendices to the respective FSPs
or as page and section updates to the QAPP.

4.3.4 Remedial Investigation Field Program

The previous activity documents the controls over the actual field sample
collection and laboratory analysis conducted during the RI phase. The RI field program
will collect and analyze selected samples to characterize the known and possible
contaminant sources within each operable unit. The collected data will:

* Be the basis 1 r developing an initial comprehensive site model;
* Provide data for the Health Risk Assessment and the Feasibility Study;
* Provide input for an early soil treatment technology study;
* Allow development of Preliminary Remediation Goals; and
* Allow PRLs to be dropped from further consideration.

The RI will select sample locations based on existing data and understanding of the site
developed during the activities described in Section 4.3.1 (Preliminary Assessments,
Current Operating Facility Assessments, and Historical Reviews).
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Q 4.3.5 Remedial Investigation/Feasibility Study Reports

The RI/FS Report will be prepared in two sections: the RI including the
Health Risk Assessment (HRA), and the Feasibility Study (FS). The RI and HRA will
be prepared concurrently and a draft of each document will be submitted for review by
the LAG participants. The FS will evolve from the initial screening and detailed
analyses of alternatives. It will also be reviewed in draft form by U.S. EPA Region IX
and DHS. The HRA will be incorporated as a section of the RI. The RI/FS report is a
primary document and will be presented to the public in conjunction with the Proposed
Plan.

4.3.6 Proposed Plan

The Proposed Plan is a summary of the background information, the
remedial action options, and information on how the public may participate in the
remedial action selection process. This document solicits public comments on the
proposed alternative, as well as other alternatives. The public's comments are addressed
in the Responsiveness Summary, which is reported in the Record of Decision. The
Proposed Plan is a primary document prepared concurrently with the RI/FS report.

4.3.7 Record of Decision

The Record of Decision (ROD) documents how the proposed remedial
alternative was selected and how the operable units will be remediated. An ROD will
be prepared for each OU. A basewide ROD will evaluate any non-final remedial
actions and be the basis for removing McClellan AFB from the National Priorities List
(NPL). Any new information discovered by McClellan AFB or arising from responses to
public comments will be addressed in the OU and basewide RODs. The RODs are
primary documents.

4.3.8 Expedited Response Actions

Expedited Response Actiois (ERAs) are a significant facet of the McClellan
AFB cleanup program for two "easons. Virst, McClellan AFB is proactively taking steps
to control contaminant migration. Second, land avaiable for development is at a
premium on the base. To support their ongoing defense mission, McClellan AFB must
clean up various areas and sited on a timely basis to meet internal environmental
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protection goals and to allow for new construction. Expedited Response Actions will be
a mechanism to provide timely response actions.

As previously indicated, ERAs may be identified at various points in the
RI/FS process. In addition to data analysis and review phases, ERAs may be initiated
upon discovery of conditions endangering human health or the environment during field
sampling programs.

4.3.9 Basewide Soil Treatability Study

Initial assessments suggest that soils at various locations around the base are
potential sources of contamination. It is likely that one or more soil treatment
technology will be implemented on base. The various treatment technologies will be
analyzed in a separate activity, to permit the earliest construction and operation of a
treatment facility. This soil treatment capacity would be available for ERAs as well as
remedial actions.

4.4 Groundwater Investigations

Preventing exposures to contaminated groundwater has been and continues
to be a major focus for the McClellan AFB IRP. Two major response activities have
been implemented and a third is currently being planned for implementation i. fiscal
year 1990. The emphasis on groundwater led to the earlier characterization and
monitoring efforts that are still in effect. This, in turn, has led to a better understanding
of the nature and extent of groundwater contamination. As investigations continue,
areas where exposures could potentially occur will be identified and ERAS initiated if
apprcpriate. If exposure risks from groundwater do not pose an imminent threat,
further investigation and remediation will become part of the operable unit RI/FS
process.

The following sections describe current and proposed groundwater

investigation and remediation activities.

4.4.1 Operable Unit B

Contamination that has been found in the groundwater beneath OU B and
beyond the base boundary probably comes from sources within this OU. McClellan
AFB is implementing a removal action in response to this situation. The first phase is
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being expedited to intercept the contaminated groundwater flow near the contamination

source. The flow of this contaminated water is toward a McClellan AFB production

well. The second phase is a non-time critical activity to slow or stop the migration of

contaminated groundwater toward the base boundary. The plans for these activities will

be documented in an Engineering Evaluation/Cost Analysis (EE/CA).

4.4.2 Operable Units C & D

As described in Section 3.3.3, groundwater extraction systems in OUs C and

D and a treatment plant are currently in operation. The OU C extraction system will be

upgraded. Records of Decision will be prepared to review and document the decision
procedures that resulted in:

* The synthetic liner and clay cap in OU D; and

The OU D Groundwater Extraction System, the Groundwater
Treatment Plant, and the Off-Base Residential Water Supply.

4.4.3 Basewide

A prime focus of the McClella. AFB cleanup efforts to date have been to
eliminate public exposures to contaminants in groundwater. This effort is being
continued through two programs described in the following sections. Also discussed are
two RODs not specifically associated with an OU and the well abandonment plan.

Preliminary Groundwater Operable Unit Remedial Investigation (PGOURI)

The PGOURI is a basewide effort to collect geologic and hydrogeologic data

through downhole geophysics and additional monitoring wells. This activity is not
specific to any OU, but supplements the existing group of monitoring wells basewide.
New wells will characterize groundwater in previously uninvestigated areas and better
define the nature and extent of contamination in areas of known contamination. The
sample and data analyses from the PGOURI effort will be reported as a secondary
document.

Groundwater Sampling and Analysis Program (GSAP)

Under this program, the large number of monitoring wells on and off base
are sounded and sampled. The samples are analyzed, analytical results are reported,
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and preliminary interpretation of data is performed. Raw data are reported monthly in
the IAG status reports and validated data are reported quarterly. This program also
produces an annual report presenting four quarters of data. The GSAP is an existing
program that will continue in the future. The data generated by this activity are
entered into a database, which is the basic resource for all groundwater investigations.
Analysis of these data will indicate areas that should be remediated on an expedited
basis and those areas that will be resolved by the RI/FS process.

Off-Base Residential Alternate Water Supply Record of Decision

As stated in Section 3.3.3, McClellan AFB provided 548 residences with
municipal drinking water taps for residences west of the base. This action will be
reviewed and the decision process documented with a ROD in 1991.

Well Abandonment Plan

Several production and monitoring wells have been identified for
abandonment, since these wells in their present state may provide a conduit for
contaminant migration. This plan will be written and submitted to the LAG members
for review I rior to implementation.

Basewide Record of Decision

Once the OUs approach the final stages of remedial action, a basewide ROD
will be prepared. This will be a final ROD to close out the CERCLA restoration
program at McClellan AFB.
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TABLE 4-1. McCLELLAN AFB IAG DELIVERABLE SCHEDULE

Document Dates

Document Title Category Type Deadlinea Target

OPERABLE UNIT B

OU B Summary Report S RC -- 15 AUG 90

OU B RI Sampling and Analysis P D 05 MAR 91 --

Plan (SAP) DF Per LAG Section 7 05 JUL 91
(Consultation)

F Per AG Section 7 06 AUG 91
(Consultation)

OU B Remedial Investigation/ P D 29 JUN 93 --

Feasibility Study Report and DF Per AG Section 7 29 OCT 93
Proposed Plan (Consultation)

F Per AG Section 7 30 NOV 93
(Consultation)

OU B Technology Assessment/Soil S D -- 04 JUN 92
Treatability Study RC -- 06 OCT 92

OU B Record of Decision P D 03 MAY 94 --
DF Per AG Section 7 02 SEP 94

(Consultation)
F Per AG Section 7 04 OCT 94

(Consultation)

OU B Remedial Design/Remedial 23 SEP 94
Action (RD/RA) Schedule

OU B Remedial Action Workplan P D -- 25 OCT 94b

DF Per AG Section 7 24 FEB 95
(Consultation)

F Per AG Section 7 28 MAR 95
(Consultation)

OU B Remedial Design 08 NOV 95P

Expedited Response Actions

OU B EE/CA Report S D -- 01 OCT 90
RC -- 03 DEC 90

OU B EE/CA Action Memorandum S D 16 JAN 91

(Continued)

(

4-13



RADIAN
CORPORATION

TABLE 4-1. (Continued)

Document Dates

Document Title Category Type Deadlinea Target

OPERABLE UNIT A

OU A Summary Report S D -- 11 FEB 91
RC -- 10JUN 91

OU A RI SAP P D 14 MAY 92 --

DF Per lAG Section 7 15 SEP 92
(Consultation)

F Per AG Section 7 15 OCT 92
(Consultation)

OU A Remedial Investigation/ P D 09 APR 96 --
Feasibility Study Report and DF Per AG Section 7 09 AUG 96
Proposed Plan (Consultation)

F Per AG Section 7 10 SEP 96
(Consultation)

OU A Record of Decision P D 11 FEB 97 --

DF Per lAG Section 7 13 JUN 97
(Consultation)

F Per TAG Section 7 15 JUL 97
(Consultation)

OU A Remedial Design/Remedial 04 JUL 97
Action (RD/RA) Schedule

OU A Remedial Action Workplan P D -- 05 AUG 9-P
DF Per AG Section 7 05 DEC 97

(Consultation)
F Per AG Section 7 06 JAN 98

(Consultation)

OU A Remedial Design 19 AUG 98b

OPERABLE .UNIT C
OU C Summary Report S D 29 JUL 92

RC -- 30 NOV 92

OU C RI SAP P D 08 NOV 93 --
DF Per IAG Section 7 10 MAR 94

(Consultation)
F Per LAG Section 7 11 APR 94

(Consultation)

(" (Continued)
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( TABLE 4-1. (Continued)

Document Dates

Document Title Category Type Deadline Target

OPERABLE UNIT C (Continued)
OU C Remedial Investigation/ P D 02 APR 98 --
Feasibility Study Report and DF Per lAG Section 7 04 AUG 98
Proposed Plan (Consultation)

F Per AG Section 7 03 SEP 98
(Consultation)

OU C Record of Decision P D 05 FEB 99 --

DF Per AG Section 7 24 JUN 99
(Consultation)

F Per AG Section 7 26 JUL 99
(Consultation)

OU C Remedial Design/Remedial 15 JUL 99
Action (RD/RA) Schedule

OU C Remedial Action Workplan P D -- 16 AUG 99P
DF Per LAG Section 7 16 DEC 99

(Consultation)
F Per LAG Section 7 17 JAN 00

(Consultation)

OU C Remedial Design 01 SEP od'

OPERABLE UNIT D
Area D Groundwater Treatment P D 06 SEP 91 --
Plant/Groundwater Extraction DF Per LAG Section 7 08 JAN 92
System and Off-Base Residential (Consultation)
Water Supply FS/Proposed Plan/ F Per LAG Section 7 07 FEB 92
RO~E  (Consultation)

OU D Summary Report S D -- 21 JAN 94
RC -- 25 MAY 94

OU D RI SAP P D 25 JAN 95 --
DF Per LAG Section 7 30 MAY 95

(Consultation)
F Per LAG Section 7 28 JUN 95

(Consultation)

OU D Remedial Investigation/ P D 18 SEP 98
Feasibility Study Report and DF Per AG Section 7 20 JAN 99
Proposed Plan (Consultation)

F Per L -, Section 7 19 FEB 99
(Consultation)/"

(Continued)
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TABLE 4-1. (Continued)

Document Dates

Document Title Category Type Deadlinea Target

OPERABLE UNIT D (Continued)
OU D Record of Decision P D 22 JUL 99 --

DF Per AG Section 7 23 NOV 99
(Consultation)

F Per lAG Section 7 23 DEC 99
(Consultation)

OU D Remedial Design/Remedial 14 DEC 99
Action (RD/RA) Schedule

OU D Remedial Action Workplan P D -- 14 JAN 00b

DF Per lAG Section 7
(Consultation) 18 MAY 00

F Per AG Section 7
(Consultation) 20 JUN 00

OU D Remedial Design 09 FEB 01b

OPERABLE UNITS E, F, G, & H
OUs E, F, G, & H Summary Report S D -- 26 JUL 95

RC -- 01 DEC 95

OUs E, F, G, & H RI SAP P D 17 APR 96 --

DF Per AG Section 7 21 AUG 96
(Consultation)

F Per lAG Section 7 23 SEP 96
(Consultation)

OUs E, F, G, & H Remedial P D 12 JANO0 --
Investigation/Feasibility Study DF Per JAG Section 7 16 MAY 00
Report and Proposed Plan (Consultation)

F Per JAG Section 7 16 JUN 00
(Consultation)

OUs E, F, G, & H Record of P D 22 NOV 00 -
Decision DF Per lAG Section 7 30 MAR 01

(Consultation)
F Per JAG Section 7 01 MAY 01

(Consultation)

OUs F, F, G & H Remedial 20 APR 01
Design/Remedial Action (RD/RA)
Schedule

( (Continued)
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(TABLE 4-1. (Continued)

Document Dates

Document Title Category Type Deadlinea Target

OPERABLE UNITS E. F. G. & H (Continued)
OUs E, F, G, & H Remedial Action P D -- 22 MAY 0 1b
Workplan DF Per AG Section 7 26 SEP 01

(Consultation)
F Per AG Section 7 29 OCT 01

(Consultation)

OUs E, F, G, & H Remedial Design 19 JUN O2

BASEWIDE
PGOURI Report S D -- 13 SEP 91

RC -- 15 JAN 92

Basewide Record of Decision P D 09 OCT 01 --

DF Per lAG Section 7 14 FEB 02
(Consultation)

F Per AG Section 7 19 MAR 02
(Consultation)

Groundwater Sampling and Analysis I .... 28 SEP 90
Program I .... 31 DEC 90

I .... 29 MAR 91
I .... 29 JUN 91
I .... 28 SEP 91
I .... 31 DEC 91
I .... 29 MAR 92
I .... 29 JUN 92
I .... 28 SEP 92
I .... 31 DEC 92
I .... 29 MAR 93
I .... 29 JUN 93
I .... 28 SEP 93
I .. 31 DEC 93
I .... 29 MAR 94
I .... 29 JUN 94
I .... 28 SEP 94
I .... 31 DEC 94
I .... 29 MAR 95
I .... 29 JUN 95
I .... 28 SEP 95
I .... 31 DEC 95
I .... 29 MAR 96

t(Continued)
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(TABLE 4-1. (Continued)

Document Dates

Document Title Category Type Deadlinea Target

BASEWIDE (Continued)

Groundwater Sampling and Analysis I .... 29 JUN 96
Program (Continued) I .... 28 SEP 96

1-... 31 DEC 96
I .... 29 MAR 97
I .... 29 JUN 97
I .... 28 SEP 97
I .... 31 DEC 97
I .... 29 MAR 98
I .... 29 JUN 98
I .... 28 SEP 98
I -- -- 31 DEC 98
I .... 29 MAR 99
I -- 29 JUN 99
I .... 28 SEP 99
I .... 31 DEC 99
I .... 29 MAR 00
I .... 29 JUN 00
I .... 28 SEP O0
I .. 31 DEC 00
I .... 29 MAR 01
I .... 29 JUN 01
I .... 28 SEP 01
I .... 31 DEC 01
I .... 29 MAR 02
I .... 29 JUN 02
I .... 28 SEP 02
I .... 31 DEC 020

SCOPING
1990 Comprehensive CERCLA P DF Per lAG Section 7 20 JUN 90
Workplan (Consultation)

F Per lAG Section 7 21 JUL 90
(Consultation)

1991 Comprehensive CERCLA P D 21 JAN 91 --
Workplan (CCW) & CRP Update DF Per AG Section 7 23 MAY 91

(Consultation)
F Per LAG Section 7 24 JUN 91

(Consultation)

(Continued)
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( TABLE 4-1. (Continued)

Document Dates

Document Title Category Type Deadlinea Target

SCOPING (Continued)
1992 Comprehensive CERCLA P D 20 JAN 92 --
Workplan (CCW) & CRP Update DF Per AG Section 7 21 MAY 92

(Consultation)
F Per AG Section 7 22 JUN 92

(Consultation)

1993 Comprehensive CERCLA P D 20 JAN 93 --
Workplan (CCW) & CRP Update DF Per AG Section 7 24 MAY 93

(Consultation)
F Per [AG Section 7 23 JUN 93

(Consultation)

1994 Comprehensive CERCLA P D 20 JAN 94 --
Workplan (CCW) & CRP Update DF Per lAG Section 7 24 MAY 94

(Consultation)
F Per lAG Section 7 23 JUN 94

(Consultation)

1995 Comprehensive CERCLA P D 20 JAN 95 --
Workplan (CCW) & CRP Update DF Per AG Section 7 24 MAY 95

(Consultation)
F Per AG Section 7 23 JUN 95

(Consultation)

1996 Comprehensive CERCLA P D 22 JAN 96 --
Workplan (CCW) & CRP Update DF Per AG Section 7 23 MAY 96

(Consultation)
F Per AG Section 7 24 JUN 96

(Consultation)

1997 Comprehensive CERCLA P D 20 JAN 97 --
Workplan (CCW) & CRP Update DF Per AG Section 7 22 MAY 97

(Consultation)
F Per AG Section 7 23 JUN 97

(Consultation)

1998 Comprehensive CERCLA P D 20 JAN 98
Workplan (CCW) & CRP Update DF Per AG Section 7 22 MAY 98

(Consultation)
F Per AG Section 7 23 JUN 98

(Consultation)

(Continued)
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TABLE 4-1. (Continued)

Document Dates

Document Title Category Type Deadlinea Target

SCOPING (Continued)
1999 Comprehensive CERCLA P D 20 JAN 99 --
Workplan (CCW) & CRP Update DF Per lAG Section 7 24 MAY 99

(Consultation)
F Per AG Section 7 23 JUN 99

(Consultation)

2000 Comprehensive CERCLA P D 20 JAN 00 --
Workplan (CCW) & CRP Update DF Per AG Section 7 24 MAY 00

(Consultation)
F Per AG Section 7 26 JUN 00

(Consultation)

2001 Comprehensive CERCLA P D 20 JAN 01 --
Workplan (CCW) & CRP Update DF Per AG Section 7 25 MAY 01

(Consultation)
F Per AG Section 7 27 JUN 01

(Consultation)

a Primary documents follow the AG schedule and do not include dispute resolution.
b Deadlines for RD/RA documents will be submitted 21 days following issuance of the draft final ROD per

Section 8.3 of the AG. Target dates are shown for discussion purposes.
e The FS report and proposed plan will be issued at the same time as the ROD. Agency and public

comments will be incorporated into the draft final report.
d Groundwater sampling and analysis activities may continue past this date; deliverables are only shown

through 2002 for brevity.

P = Primary Document
S = Secondary Document
I = Informational
D = Draft for Agency Review
DF = Draft Final
F = Final
RC = Response to Comments
TBD = To Be Determined

(
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INTRODUCTION

McClellan Air Force Base was listed on the Environmental Protection
Agency's (EPA) National Priorities List (NPL) on 22 Jul 1987. This NPL
designation applies to the entire base and is not restricted to the
specific sites currently under investigation. In addition, Comprehensive
Environmental Response Compensation & Liability Act/Superfund Amendment &
Reauthorization Act (CERCLA/SARA) requires McClellan to conduct its
remedial investigation/feasibility studies and remedial action efforts in
accordance with Federal and State requirements. To ensure these
requirements are met, an Interagency Agreement (lAG) was signed 21 Jul 1989
to establish the procedural framework between the Air Force, the State of
California, and the Environmental Protection Agency in conducting these
efforts.

As a result of our past investigations, McClellan recognizes that areas of
contaminated soil beyond those areas currently planned for investigation
may exist within the confines of the base. As a result, McClellan has
developed a Soil Management Program to proactively identify and prudently
manage potentially contaminated soils.

A prime motivation for the development of this plan was the recognition
that CERCLA/SARA was not drafted to address many on-going activities at a
large site as McClellan and its 2,952 acres. In addition, it was
recognized that there is an absence of soil cleanup standards for many
chemicals and that the interface of CERCLA and the Resource Conservation
Recovery Act (RCRA) complicates contaminated soil issues. As a result, the
goal in developing this plan was to find a way of incorporating the
substantive requirements of CERCLA/SARA and RCRA into the ongoing base
activities (i.e, Construction Projects, Repairs, Maintenance) and other
environmental projects (i.e., Underground Storage Tank (UST) Removals) that
may involve potentially contaminated soils, while at the same time
minimizing the impact to our day-to-day operations. As a general rule for
projects where soils are excavated; if there are no appreciable (over 50
ppm) OVA or HNu readings, no unusual soil discoloration, and no knowledge
of any adjacent potential release locations, excavated soil will be placed
besides the trenches from whence it came. When the project is completed,
the soil will be placed back into the trench from whence it came. If there
are appreciable OVA or HNu readings, or unusual soil discoloration or
records indicate the excavation project is on or adjacent to a potential
release location, then those excavated soils, after composite samples are
collected, will either be placed on and covered by ,t least 6 mil plastic
beside the trench from whence it came or transferred to the McClellan soils
holding area. Soil samples will be collected and analyzed using the Toxic
Characteristic Leaching Procedure (TCLP) and the acute aquatic 96-hour LC5 0
bioassay procedures in order to determine appropriate
treatment/disposition. Once the project has been completed, the trench
will be filled with clean soil or the excavated soils, if the excavated
soils do not exceed the LDRs and pass the acute aquatic 96-hour LC50
bioassay test. More specific guidance is provided under minor
construction, repairs, emergency repairs and underground storage tank



removal processes. The overall objective of this program is two-fold: (1)
to ensure contaminated soil is identified early enough during ongoing base
activities (i.e., construction, repairs, maintenance efforts) to preclude
the off-base disposal of contaminated soils; and (2) to ensure that
contaminated soil, once it is identified, is prudently managed in
accordance with Federal and State requirements and in a way, to minimize
the effect to our ongoing base operations.

This plan will also be implemented in a two-phased approach. In the
Interim Period (first phase), this plan will require some temporary holding
of contaminated soils if Landfill Disposal Restrictions (LDR) prohibit
off-site disposal, if the cost effectiveness of on or off-site soil
treatment can only be accomplished with certain volumes of contaminated
soil, or until treatment/disposal options are formulated.

In Oct 1989, under the first phase of this plan, McClellan implemented the
construction of a soils holding area which meets the substantive
requirements of RCRA. In Jan 1990, an Operations and Maintenance Plan was
developed for this soils holding area.

However, in the Long Term (second phase), particularly with the phase-in of
the LDRs for CERCLA wastes and as Remedial Investigation/Feasibility Study
(RI/FS) studies and proposed remedial actions for the base progress, there
will be a need to develop on-site soil treatment capability. This plan is
set up to ensure that as the objectives of this plan are implemented, both
in the interim and long term, it will be accomplished in coordination with
all interested parties so that all the applicable requirements are
incorporated into this plan, both now and in the future.

REGULATORY AGENCY INTERFACE

It is recognized that the success of this Soil Management Program will
require effective interface between all parties. Notifications of soil
management actions (In Accordance With (lAW) Section 11.1 of lAG) will be
included as part of our monthly lAG status report. This report will also
include information regarding upcoming soil management sampling activities,
as well as any Soil Management Decision Documents that were developed
during the preceding month. This will keep the regulatory agencies
informed of the activities occurring within this program, which will
provide for an opportunity for regulatory comments and review if necessary

(lAW Section li.1 of lAG).

SOIL MANAGEMENT PROGRAM INTERFACE WITH ONGOING RI/FS EFFORTS

It is recognized that the data and findings from the Soil Management
Program is important to ongoing RI/FS studies at McClellan. To ensure this
information is interfaced with this program, all data generated within the

Soil Management Program will be incorporated into the RI/FS efforts on a
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semi-annual basis. The contractor conducting the RI/FS activities in the

Operable Unit area that this data was obtained, will evaluate this
information to determine if it warrants a new site or Potential Release
Location (PRL) designation or if it can be incorporated into an existing
site or PRL. The status of this information will be summarized annually
into the Comprehensive CERCLA Workplan (CCW) to ensure incorporation into
the RI/FS process. In addition, the annual CCW will provide an opportunity

for revisions to the Soil Management Plan, where necessary, to cohiply with
new requirements.

!/



SOIL MANAGEMENT PROGRAM

McClellan has been evaluating contamination on McClellan since October
1979. There have been numerous engineering studies performed indicating
that the predominant types of contaminants found in the soil and
groundwater have been those chemicals used in mission essential maintenance
operations. For the most part, these have been identified to be Volatile
Chlorinated Aliphatics, Volatile Aromatics, Diesel and Jet Fuels. Numerous
soil samples have been analyzed for EPA 8010-Volatile Chlorinated
Aliphatics; EPA 8020-Volatile Aromatics; EPA 8270-Semi-Volatile Organics;
EPA 8015-NonHalogenated Volatile Organics and Modified EPA
6010-TTLC/Metals. The results of previous sampling have provided McClellan
with a basis for establishing a plan and rationale for assessing and
prudently managing contaminated soils. In recognition of the intent of the
lAG to integrate CERCLA and RCRA this Soil Management Plan was designed as
a screening methodology addressing both SARA/CERCLA and substantive RCRA
requirements as they apply to contaminated soils.

This Soil Management Plan provides rationale in assessing soil
contamination for appropriate soil disposition. While it is not
McClellan's goal to permanently hold contaminated soil on-site; we must
also attempt to meet the objective of CERCLA/SARA in conducting treatment
on-site wherever possible. Recognizing that on-site treatment/disposal
options may require substantial time to formulate, or that certain volumes
of soil may be needed to make on-site treatment options viable, some CERCLA
contaminated soil may be held in the McClellan soils holding area. Soil
held in the soils holding area will be managed as outlined in the soil
holding area Operations and Maintenance Plan (Jan 1990). The holding of
CERCLA contaminated soil on-base will be in accordance with federal, state
and local regulatory requirments (ref Section 19.1 of lAG). Regulatory
agencies will be informed through the Soil Management Decision Document as
to how each batch of CERCLA contaminated soil will be managed on a
case-by-case basis. In this Soil Management Plan, wastes that are
restricted under the Land Disposal Restriction (LDR) program outlined in 40
CFR, Part 268, are referred to as LDR waste. Restricted waste includes all
F001, F002, F003, F004 and F005 spent solvent wastes, all listed dioxin
wastes (i.e. F020, F021, F022, F023, F026, F027 and F028), all California
listed waste and all first-third and second-third wastes as defined in 40
CFR 268.10 and 40 CFR 268.11, respectively. Determinations as to whether a
hazardous waste listed in 40 CFR 268.10 and 268.11 exceeds the applicable
treatment standards (LDRs) specified in 40 CFR 268.41 (atch 5) and 40 CFR
268.43 (atch 6), is made by taking a representative waste extract (TCLP) or
the entire waste depending on whether the treatment standards are expressed
as concentrations in waste extract or the waste. The results obtained from
the analysis of the TCLP extract, will be compared to the LDRs, referring
to the values shown for the hazardous constituents listed in Table CCWE, 40
CFR 168.41 (atch 5). The TCLP is utilized since it was designed to
determine the mobility of both organic and inorganic contaminants that may
be present in the soils. Acute aquatic 96-hour L050 bioassays will also be
performed on certain soil samples. This will be addressed in detail in
subsequent sections.
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This plan is not intended to mean that all soil that is excavated at
McClellan will be sampled. Its intention is to provide controls such that
if excavation is performed in known or potential areas of contamination,
measures are taken to properly assess and manage the disposition of this
soil. McClellan will continue to use its knowledge of potential release
locations in reference to project site, monitor with portable OVA or HNu

analyzers, as well as visibly inspect soils to assist in making
determinations of which soils need to be analyzed. This approach is

consistent with the Land Ban requirements identified in 40 CFR 268.7.

However, all soils collected for analyses will be collected in accordance
with standard EPA protocol. All soils analyzed, with the exception of
Underground Storage Tank (UST) soils, will be analyzed using the Toxic
Characteristic Leaching Procedures (TCLP) outlined in 40 CFR, Part 268,
Appendix I. UST soils will be analyzed by the appropriate EPA methods to
quantify petroleum hydrocarbons, as well as other contaminant solvents that

historically have been found to be predominant on base. If the results
from these UST analyses indicate the presence of other nonpetroleum
contaminants, then additional UST samples will be collected and analyzed
using the TCLP and 96-hour acute bioassay procedures.

In the past, the overwhelming majority of contaminated soils analyzed under
the Soil Management Program contained SARA listed hazardous substances that
were determined not to be hazardous by Federal RCRA or State of California
classification guidelines. In the absence of soil clean up levels, a
combination of LDRs criteria and a risk evaluation methodology approach has
been developed from which land use soil management decisions will be made.

The Soil Management Flow Diagram is identified in attachment 1. There are
three main sections to the flow diagram. They are: (1) Sampling Analyses

(atch 2); (2) Soil Disposition Criteria and (3) Soil Management Decision
Document (atch 3). Also, there are several subsections to each main
section and they are identified on the respective attachments. The
preliminary risk evaluation, which is a subsection of the Soil Disposition
Criteria main section, is separately addressed in attachment 4.

MINOR CONSTRUCTION, REPAIRS, EMERGENCY REPAIRS

Whenever possible,site location of minor construction and repair projects
will be presampled and analyzed using the TCLP. In cases where presampling
is not possible, the projects will proceed with the necessary excavation.
Excavated soils from these types of projects will be placed back into the
areas from where they were excavated, unless the soils indicate appreciable
OVA or HNu (over 50 ppm) concentrations or unusual soil discoloration
exists indicating possible soil contamination. If there are appreciable
OVA or HNu readings, or unusual soil discoloration or records indicate the
excavation project is on or adjacent to a potential release location, then
those excavated soils, after composite samples are collected, will either
be placed on and covered by at least 6 mil plastic beside the trench from

5



whence it came or transferred to McClellan's soil holding area. The
excavated soils will be monitored for volatile organic vapor concentration
with either a portable HNu or OVA analyzer. In cases where there are
elevated OVA or HNu readings, composite samples will be collected and
analyzed using the Toxic Characteristics Leaching Procedure (TCLP) outlined
in 40 CFR, Part 268, Appendix I and also analyzed for acute aquatic 96-hour
LC5 0 bioassay.

If records indicate that the project is on or adjacent to a potential
release location, then the TCLP and bioassay analytical procedures will
also be performed. Results obtained will be added to IRP documentation for
further study in the RI/FS. In those areas where there are no appreciable
HNu or OVA readings, no discolored soil and no records indicating the
project is on or adjacent to potential release locations, excess soils from
these projects may be used at selected locations on-base as fill material.
Documentation of the reutilization of soils used as fill material will be
included in the appropriate soil management decision documents. All data
will be forwarded to McClellan lAG Project Manager for semi-annual
inclusion into the RI/FS process.

UNDERGROUND STORAGE TANK (UST) REMOVALS

Removals of underground storage tanks fall under the jurisdiction of the
Local Implementing Agency (LIA), which in this case is the Sacramento
County Environmental Management Department). During UST removals, soil in
areas suspected of being contaminated will be monitored with an OVA or HNu.
Composite samples will be collected at the direction of the LIA from those
areas where appreciable OVA or HNu readings indicates volatile organics are
present. These composite samples will be analyzed for contaminants using
EPA Methods 8010, 8020, 8015 (modified) and Total Petroleum Hydrocarbons by
EPA Method 418.1. If it has been determined by analytical results that the
total petroluem products found were less than 1000 ppm and solely were as a
result of leaking lines/storage tanks containing jet fuel, gasoline,
kerosene, standard solvent or diesel fuels, and no other solvent
contaminants found, coordination with the LIA will determine ultimate
cleanup and concurrence/noncurrence obtained to consolidate petroleum
contaminated soil back into the same UST location. In cases where benzene,
xylene, ethyl benzene are found, these contaminants will be considered as
constituents of the major petroleum blend found, i.e. gasoline. For example,
each of the chemicals mentioned can be found as constituents in gasoline,
jet fuel and some kerosenes. However, if other solvent contamination is
found, i.e. l,l,l-trichloroethane or tetrachloroethane, then additional
samples will be taken for TCLP and acute aquatic 96-hour LC5 0 bioassays.
The TCLP results will be compared to the LDRs, risk evaluation performed in
order to determine soil use/disposition. This data and site will then be
incorporated into the RI/FS as a new site. If the total petroleum
hydrocarbon concentration is greater than 1000 ppm, then we will pursue
either on-site treatment or off-site treatment/disposal of the soil
excavated during the UST removal. The total petroleum hydrocarbon (TPH)
concentration of 1000 ppm is not a cleanup level, but is currently used as

(
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guidance by the California Department of Health Services (DHS) to classify
UST soils as hazardous or non-hazardous (Leaking Underground Fuel Tank
(LUFT) Manual 1989). The 1000 ppm TPH value was based on ignitability
characteristics of gasoline in sandy soil. DHS has recognized the
complexity of the absorbtion of various hydrocarbon compounds in different
soil types, as well as the different characteristics between old gasoline,
new gasoline and diesel fuels. DHS currently is researching this issue
with the objective of reassessing this threshold value. In the meantime,
the 1000 ppm will be used as guidance in evaluating soils at McClellan,
while recognizing the limitations stated above may allow for reassessment
of this in the future.

MAJOR CONSTRUCTION (MCP)

The Soil Management Plan is designed to pre-screen sites selected for major
construction projects, i.e. Military Construction Projects (MCPs). These
are projects funded by Congress that exceed $200K in construction cost.
Once maps showing the proposed MCP siting are received the Installation
Restoration Program (IRP) data is evaluated to determine if there are any
known IRP sites in the area. The number of core samples to be collected
and the depths to which each bore hole will be drilled is based upon the
proposed facility drawings. Typically, between 8-15 bore hole samples are
collected down to a depth of 15-20 feet. The number of samples taken is
based on the size of the construction site and the variability of
construction depths. If the MCP project is on or adjacent to an IRP site,
then recommendations for resiting the proposed project, if possible, are
made. If the proposed project cannot be resited, presampling activities
are initiated and core bore samples are collected and analyzed by the TCLP
techniques and the results obtained compared to the LDRs. If the sample
results exceed the LDRs and excavation is planned for construction, a more
extensive partial site evaluation for possible remediation would be made
only in those areas which samples indicated results that exceeded the LDRs.
When those results are obtained and they indicate that contamination is

localized and exceeds the LDRs, a risk evaluation will be performed and
some response action to address the localized contamination would be
proposed to the regulatory agencies. Coordination with the regulatory
agencies will occur to establish the applicable or revelant and appropriate
requirements (ARARs) for remediation of the site (ref Section 7.6 of the
lAG). A decision document will be formulated regardless of the final
disposition ofthe soil. These decision documents will be forwarded to the
regulatory agencies as part of our monthly lAG status reports. Anytime
during construction that contamination is found, the same procedures
previously stated will be followed.

7



PRELIMINARY RISK EVALUATION

The preliminary risk evaluation was developed to address all type projects
where soil digging and trenching may occur. This risk evaluation is for
screening purposes only and is not meant to be a final risk quantification
for the site. The risk evaluation was formulated using a combination of
Industrial Hygiene Principles and State Drinking Water Action Levels and
Site Recommended Cleanup Levels. The industrial hygiene principles of
toxicology, exposure pathways, physio-chemical properties of contaminants
and occupational threshold limit values were also used in developing the
risk evaluation. Currently there is no direct correlation between
occupational exposure limits and environmental limits or standards.
However, in the absence of environmental standards for contaminants found,
some type of relationship between the two was established for screening
purposes. The preliminary risk evaluation (atch 8) has two major portions:
(1) a health evaluation portion that is designed to assess the need for
Personal Protective Equipment (PPE) requirements and (2) an environmental
evaluation portion that is designed to assess impacts of various
contaminants found in the environment. The risk evaluation, used in
conjunction with the soils disposition criteria, will provide a mechanism
to evaluate soil management alternatives.

8
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Table CCWE
Constituent Concentration in Waste Extract

40 CFR 268.41 (a)

Constituents must be analyzed in the leachate produced by the
Toxicity Characteristic Leaching Procedure (TCLP) found in 40 CER 268 appendix 1.

Concentration (in mg/I) F024 nonwastewaters Concentration [ K1087 nonwastewaters Concentration1

Wastewater All other (see also Table CCW In sect. 268.43) (in mg/i) (see also Table CCW In sect. 268.43) (in mg,1,
FOOS-- FOOS spent solvents containing spent

spent solvent Chromium (Total)....................... Reserved Lead ..................................... 0.51
solvents wastes Nickel ..... ........................... Reserved

Acetone .......................... 0.05 059
n.Outyl alcohol .................. 500o 5.*00 _________________ _______ (0 and K(102 nonwiastewaters

Cro islie........... 105 48 (Low Arsenic Suticategory.- Concentration
CarbOn diutde........0 1 (0 nonwastewaters; Concentration less than 1% Total Arsenic) (in mgil(

Carontarachlonde ............ 005 0.96 (see also Table CCW In sect. 268.43) (in mg/i) (see also Table CCW In sect. 268.43) _______

Chlorobenzene......... ...... 015 005 _____________ ______ ___ _________ ______

Cresols (and cresytic acd 2.82 0.75 Lead ....... ............... ......... .st Cadmium ................................. 0.066
Cyclohesanone................. 0125 0.75 ________________ Chromium (Total) ........................ 52
1.2.Oichtorobenzene ............ 0.65 0.125 Lead ....................................... 0.51
Ethyl acetate..................... 005 0.75 Nickel .......... ........................... 0 32
Ethylbenzene.................... 005 0053 K(022 norrwaslewaters Concentration
Ethyl ether ... ........... ....... 005 0 75 (see also Table CCW In sect. 268.43) (in mg/i)_______
Isobutanol ............. 50 5.00 _______________

Methanol......................... 025 0.75 Chromium (Total) ........................ 52 K I S n taseate Concentration
Methytene chloride .......... ... 0.20 0 96 Nickel...................................... 0.32 (in mg/i

Mehtn hod Io h .________________pharmaceutical industry)... 12.70 0.96 Nickel...................................... 032
Methyl ethyl ketone.............. 005 0.75 ________________

Methyl isobutyl ketone ....... 005 033 K(028 nonwastewaters Concentration
Nitrobenzene . .. ............. 066 0 125 (see also Table CCW In sect. 268.43) (in m 04 oraseaer Cnetrto
Pyridine ............................ 1.12 033 P07 nnwsieat__Conenraio
Tetrachtoroielhylenc ............ 0079 005 Chromium (Total) ...................... Reserved (see also Table CCW In sect. 268.43) (in mg 1I)

1ou n .. ...........r ............ I 05 096 Nick l . .... ...... .. ........... .. Res rve
11Ton............11 03 Nickel.................................Reserved0.3
1,.2Ttchtcroetan ........... _________ 10_____ Nikl09............3

1.1.11-Trichtoroelhane ........... 1.05 041 _______________

Trichloroethytene ............. .. 0062 0091 K(046 nonwastewaters T ConcentrationT
Trichltolotoomethane 0..... 005 0.96 (Nonreactive Subcategory) (in mgi) P099 nonwaslewaters Concentration

00 0ea5 01 i (see also Table CCW In sect. 268.43) fin mgil)

F_____6 Leadieatt Concenra0i8 Silver ..... ................ 0.02

(see also Table CCW In sect. 268.43) (in mg/i)
1K048. K(049. 1(050. K(051 and K(052 concentration T

Cadmium .............. 0.066 nontwastewalers (in mg/i) P104 nonwaslewatrs Concentration
Chromium (Tloal)......................... 520 (see also Table CCW In sect. 268.43) _______ (see also Table CCW In sect. 268.43) (in mg/i)
Niel............... .................... 0.32Asn5..............01
Silker... ....... ................... 0 02 Cromnium (Tl........ ....................... 10.7 ivr................
Sled.... .................... 02Crmu Ttl ............................0.5 j . Silver _________ .......................... 0.072_

___________ _____ Nickel .................................. 0048
Selenium ................................. 0025

F007. FOOS. and F009 Concentration_______

Tnonwastewaters (nml
(see also Table CCW In sect. 268.43) (iKg/)1061 no"'stewaler5 Concentration
Cadmium ................................. 0.066 (Effective until 8/8/90 lor the high zinc (in ng94)
Chfrmium (Total) ........................ 520 category .. IS% or greater total zinc) _______

Lead....................................... 051 Cadmumr................................. 0.14
Nickel...................................... 0.32 Chromium (Total) ........................ 5 2
silver .................................. 0.072 Lead ....................................... 0.24

Nickel ..........-....................... 0 32

POllI and P01 2 nOerwaStewaters Concentration
(see also Table CCW In sect. 268.43) (in mg/i)

Cadmium..........:................ 0.066 K 1062 nonvvastewatefs Concntrgin
Chromium (Totat)......................... 5.20 in

Nickel ..................... ..... 0.32 Chromniumn (Total) ........................ 0.0964

Silver ..................... .................. 0.072 Lead ................................... 0.37

F020-FO23 anid F026-F028 dioxin Concentratin
containing wastes (In -g/0) K071 nonwaslewaters j (gi)rto

All Hexacbtorodibenzo-pdoins. <1 p ep. ....... . .2
HxCOF- Mercury _______ _ ....... J ....... ..... .2

AAl Hesachtoorbenzoturans....... ppta
PeCOD-

AMl Pentachtoridbenzo-p-dioxins. .cl pp-

PeCF.. 1(086 norrwastewaters Conceintration
TCOO- ,(se. also Tabl. CCW In wet. 266.43) (in migm__

AM Tettactloodenzo-p-diosins.. <1 ppbl Chromium (Total) . . 0.09.4TCOF.-J
AU Telracblotoidbenolurans <1.. ppb Lead ......... ... ............ ....... 0.17

2.4.6.Tsichlophenol .............. 0.05 ppmn

2.3.4.6-Tetrachiorophenal....-.-. <.l0 p0pi1

Petchooheo .. . . cOl~13 ATCH 5



Table CCW
Constituent Concentration in Wastes

K 40 CFR 268.43
Constituents must be analyzed in waste before stabilization/solidification

FOOS. F002. F003. F004 and FOOS Concentration F04wseaesConcentialion Co1 onalwaes(ncentratio

(ParacetialeIsry) (in mg/I) (see also Table CCV1E In sect. 268.41) (in mg4l)(i g )

hiethyfene Chloride .................... 0044 2.Chloto-l.3.buladiene ................. 028 Ilexaclotobcnzene .................... 280
3 Chloropropene ........................ 0.28 llcrachlorlbuladiene.......... ...... 5

__________________ ______ .1-Diclilotoelliane ...................... 0014 Ilexaclllcyclopenladiene ....... 56
F00 lowseaes Cocnrto.2.Oicliforoethans ....................... 0014 IHexachlotoethane....................... 280

( 00e al o asle WE nlectr28.1 (incenlralon I 12Oclloropiropane ...................... 0014 Telrachlotoelheno.................... ... 60
(se asoTabe CW I set.26.4) (n g/g) cis. l,3 Dichloropropene............. . .... 0.014

frans- l.3lichlocopropene ......... 0014
Cyanides (Total).......................... 5900 Bis(2.ethyllexyl)phllbalate . . .... 0 036
Cyanides (Amenable)................ 30.0 liceaclooohane......................... 0 003656wstwtr Concentration

Hexactilorodibenzo lutans 0........ 0001(i gl
Hexachlorodibeno V dioxins...... 0 001

nonwaslewalers
(see also Table CCWE In sect. 268.41) (in rgl)Penlachlotoodibenzo p dioxins ...... 0002 Hexaclrlotobuladiene .... ............. 0007

_______________________ Telrachlorodbenzo lurans ......... 0001 Iiaachloiocyclopenladiene ....... 0007

Cyanides (Ttal) ........................ 5900 Chromium (Total)........................ 0O.35 Ilexachlorcelhane ..................... . 0 033
Cyanides (Amenable) .................. 300 Nickel...................................... 0.47 Teliacloolhene................. 0007

FOO 7. P08. and F009 C oncen tra tion 1<002 nonw as ew a ers C oncen tra tion 1<028 nonw as ew ale ra(i g/ g

nonwaslewalers Conce)nterlsaabetionnec.26.4) (i g/g
(see also Table CCWE In sect. 268.41) (i g_ se lsabeCEInsct__84) i m/g_(n g_

Cyanides (Total) ...................... 21.9 Naphtrhalene ............................ 8.0 Chloroethane................... ........ 60
Cyanides (Amenable)................... 0120 Pentachlorophenol...................... 370 l.12.0chlotoolhane ..................... 60
Chbomium (Total)........................ 03? Phenanthiene ....................... .... 80 I l2.Ochtoroelhane.................. .... 60
NLced................................... 9044 Tolene .................................. 0 14 Ifexachlorobulaene ................ 5 26

Nick l ...............................e.......0.4.Tolene.....................0...6...e....... 0or achl hio ne....................... 2805
Lead.........................04Pre .......................... 70.3 j Ilexachlotobensne ....................... 280

_______________________ __________Penlachlorcethano .. ................... 5 6

FOOiawseaes Concen ration -. _______________ .l.2.Tirchlofoelliane ................... 6.0
F~brrowasewaers(in mg/kg) 1<002 wastewaters Conentraioncelal

yanides (Total) ......................... 1.5 (nmA ocnrto
Naphlhaene ............................. 0.15 1<018 wastewaters (in igIl)

__________________________________ Penlachlotcphenol........................ 0.88

FOIO asteater Conentrtion Plenanilhiene.............................. 0.25 Clilorcelhane......................... ..... 0007
(inasealr Cocel)o Pyrene .......................... ........... 0.14 Chloromelhane ........................... (1007

(I r~)Toluene .................................... 0.14 1.1.Oichloroelliane........................ 0007
Xyee.........- ............... 0.26 12-2.ichloroellrane . ........ 0007

Cyanides (Tolal)........................... 2.9 Lead ........................................ 0.037 14ezaclloiobenzene. ,N............. 0033
Cyanides (Amenable) .................... 010 tlexachlorobuaidene ...... 0007

_________________________________ Penlachlofoelhane ...................... 0007

K00 an fOnnatwlt Concenlration 2.2.2 -Ttlcliloroelhane................. .. 0.001
POllI and P0212 nonwasleaes I109 n <2 oewalewaes (in mg/kg)

(elfectl December 8. 2989; Irom July Coenaln Chooom6109nnwleaesonlIn
8. 1989 unl;I Decemboer 8. 2989. these Cnetain Clrfr ................ ... . ocnftowaste are subject to thre same treatmreal(nt no/ (in rng/01Irg)stwaet
standards as F007. P008. and F009 (nm g

nionwaSlowateirs)
(see elao Table CCWE In sect. 268.42)K09adOIwstaer Concentr lion (345 (2 chloreihyl) other ................ 56

_________ <09 nd102 wslwae(InmgS Clotsobenzone .......................... 60
Cyanides jTolal)................. 210________________________ Chloroform ............................... 60
Cyanides (Amenable).. 9 2o Chloroform... ....................... 0.10 1.2.Dlchloroollrane ...................... 60J 9exachlotoelhane ..................... 28 0

Naphthalene ............................. 56
Phenanilhene .. ................... 5 6

POllI and PF012 wastewaters Concifnlalion [ 1<01.K103.and 104 Concentiation Teh~achlofoelhene ...................... 60
(see also Table CCWE In sect. 260.42) (in mgil nonwaslewalels (in mgkg 1.2.4.Ttichlorobenzene.... .2..... 90[ .11.2.Tilkhloroathane ................... 60

Cyanides (Total).................. 2.9 Acelocuilnle . . 2 ......... .8
Cyanides (Amenable) . ........ 0.20 Acrylonllio. ................. 1.4
Chromium (Total) ....... .. 0.32 Acrylamlde ..... .... . 23.0 Concentration
Lead ...... 0.04 Been en....... . 003 K1O9 waslevalets (In mgS)

0.44 Cyanides (Total) ............. . 57.0

Ols (2.chloroeLhyl) other .... 0.007
Chlotobonzene ...... ....... .... 0006

F024 norwaslewalers Concenilration Concentraion ChOrelom .........- .......... 000?
(lee also Table CCWE In sect. 260.41) (in legkg) tI015 wastewaters (i mg/I) p Dichloiroelhane .............. ......... 0.008

2 Clbo-113-uladit -. J ,2.Olchlotoothano 0,007
2 hob.l..uldn. . . 0.25 Anlaea........1 .0 Pluiloe. ..... 0007

3.Chlotoplopte 028 Benz.al chio ~ 0.........~ .28 1Ieaachbofoelhanv................ 0.033
1.1-Dichlooehan............... 0014 Oento (bandfat k) Ricratrithee 0 .29 Naphhlen........................ 0.007
1.2Oicrblottaeftne .............. 0.014 Peal~n................. 0.27 Phennilbent. ........ .............-... 0.007

-.2.Ochoopopan._----.-...... 0.024 Toluene ....... .... .... 0.25 I.24.Telachl robnz en.-.-. 0.027
.:s- .220ldihrogopane 0.0214 Chronium (lo0al) . ........... ..... 0.32 Teleachoteelhene ..._......... ~ 0.007

trans.2.3 Odrboincproene .....-. 0.014 Nickel. ....--.... 0.44 l.2.4.Trlcholoibenzons ....----- 0.023
Bis(2.ethylirertyl)phthalate 1 .8 1.1.1___________ang 0.007
Helachloroeilhaft 1 .8 _______

Ilexachlolodlbenzo.Iutans ..... 0.002
Neaachtdibetzo-p-cdroxins .0.002

Penlactloromllbenso.Irana ....-..... 0002
Penlachlotodibenzo-p-dioxins ------. 0002 14
Telrchlorod-benzolrans 0.001 ATCH 6



CnetainConcentration K<048 ilonwastewatets Concentration
K<020 nonwaslewaters (i 1<g 030 nonwastewalers (in mp~lg) (see also Table CCWE In sect. 268.41) (in mgipl9)

1.2.Oichtoroathane .............. 6.0 Hexachtorobuladiefe ............. 56 Benzene ...................... 9 5
14,t2.2.TetrarhlofOethale ......... 5 6 Hexachloroethale .................... . 28.0 Benzo~a)pyrene ......................... 084

chloroethefle....................... 6.0 Hexachloropropeie ..................... 19.0 Bis (2.ethylhexyt) phthalate ....... 37.0
______________ _______ Pentachlorobenzene.................... 28 0 Chrysene................................. 2 2

Pen ach'oroethane ...................... 5 6 Oi-n-butyl phithalte ..................... 4 2
1.2.4.5.Tetrachtorobenzere ....... 14 0 Ethylbenzene ............................. 67 0

Concentration Tetrachioroethene ....................... 60 Naphthalene ............................. Reserved
wastewaters 4Trhobe en Phenanthrene............................ 7.7(in mg1) .. Tfhotbne ................... 19Phnl......................190Peo ......................... 2.7

Pyrene ................................... 2 0
i.2-Oichltoethane ...................... 0007 Toluene..................................9.5
Tetrachiorettlie ae ..... 030... 0.a0sCowantrtro Xytles .............. . .................. Reserved

Ttahootee............... 0.007 K3 atwtr (in M9gA) Cyanides (Total)......................... 1.8

o.Dichlorobenzene ...................... 0008 _______

p.Okihlorobenzene.................. .... 0.008Cocnrtn
1<022 nonwastewaters Concentration Hexachlorobuladieno ................. .0 007 1<048 wastewaters Conentatio

(see also Table CCWE In sect. 260.41) (in mp/g) Hexachtoroethane....................... 0.033(i 19)
Pentachloioethane ...................... 0007 Benzene ................................. 0.01 1

Acelophenione........................... 19.0 1.2.4.5-Tetrachtorobenzene ....... 0.017 Genzo(a~pyrene.......................... 0047
Sum of DOphenylamine and Tetractitoroetheite....................... 0.007 Bis (2.ethylhexyt) phthalate ....... 0 043

Diphenytnitrosarnine ................. 13.0 1,2.4 Tcichtobenzene ................. 0.023 Chrysene................................. 0043
Phenol ................................... 120 Oi-n butyl phthalate ..................... 0060
Toluene ............................ ....... 0.034 ________________ Ethylbenzene .......................... 0011

____________________ ______K_1036 wastewaters Concentration Ftuorene ................................. 0050
T ~ ~ ~ ~ ~ i ____________________ Na_______ I phathlene........... ............. .0039

Concentration _________________ (nm/)nahthlene ........................ ... 0 0033
K<023 and 1<024 rronwastewaters] Phenol ................................... 0047(in mgkhg) Disuttoton ................................ 0.025 Pyrene ................................... 0045

Toluene........................... ....... 0011
Phthalic anhydride...................... 28.0 _____________...___..._ _.....____.Xyen............. ......... .... 0011

measured as ptrtharic acidCocnrtn Chromiu (Total)....................... 0.20
K03 Cowstwls(ncentatio Lead ....................... . .... .. .. 0037

_______________________ jConcentration _______ ________ _____________
1<023 and 1<024 wastewaters (in mgA Oisuttoton ................... .......... 0.1 j109nnatwtr ocnrto

Phthaic anhydride ...................... 0.54 Tue............280(see also Table CCWE In sect. 268.411 (in mg
measured as phthalic acid J1 Anthrtacene............................... 6 2

B enzene .................................. 9 5
K<028 nonwastewaters Concentration K<037 wastewaters Concentration Benzo(atpyiene.. ..... ................ 084

(see atso Table CCWE In sect. 268.41) (in inglg) I (in mg/i) Ois (2.ethythexyl) phthalate 37.0tChirysene........ .. . ..... .. 22
1.1-Oichtocoethane ...................... 6.0 Disuttoton ................................ 0003 Ethylbeilsele :................. .... 670

,s 12. 0 ihlotoe th ene................ 60 Toluene .................................. 0.028 Naphthalene .................... .. .... . Reserved
-chorbuadee............56 ______________________ __________ Phenanthrene ......................... 7 7

ichtotoethadne .................... 2 0 Phenol .................................. 2 7
5 ntchlooethane...................... 5 6280ee..............
n.1t,2achooehane ............. 5.6 Tolene...... ..................... ....... 95

1.1.12-Tettachltooethane ......... 5.6 K 1038 and 1<040 nonwastewatars Concentrat~nToun ..................... 5
1,1,22-Tetachotoehane ............. 5 (in mgihg Xylenes ........................ ...... ... Reserved

I.I.I.Tfichlotoethane.................... 6 0 Cyanides (Total) ......................... 1.8 -
l.1,2Trichloroelhanis.................... 60 Phoirale.................................... 0.1
Teltachlotoethylene ..................... 6.0 [1 _______________1-

___________________________ ___________ r 1049 wastewaters Concentration

108 aseaesConcentration 1<038 and 1<040 wastewaters Concentration(i gl
K02 watewter (i mgl)(in mg/i) Anthiacene ................... ......... 0039

BI gi enzene................................ . 0011

I.I.Oichtofoethane................. 0007 hft....................... 0.025 Benzo(a)pytene.......................... 0047
Ifans-1.2Oichltoethene................ 0033 Bis (2-ethyihesyl) phthalata ....... 0043
Hexachtocobutadiene.................... .007 Caibon disultido ........................ 0011
Hexachloroelhane ....................... 0,033 Conetrtonirysene .................................. 0043
Pentachloroethane ...................... 0033 1<043 nonwastewatets Cnels~ 2.4.Dimethyfpnenot ..................... 0033
I.1.I.2.Teltachloroettiane......... 0.007 (in mg) Ethylbanzene............................ 0011
1. 1.2.2Telracrlorotthane ........ 0007 Naphthalene ............................. 0033
Teirachlotoethyfene .................... 0007 2.4.Okchotophenol . ............... 0.38 Pherianltene.......................... 0039
I.1.l.Trichloroethane ............ 0.007 2.60Ochioophenoll ...................... 0.34 Phenol ..................................... 0047
1.l1.24Trchloroethane ...... .... 0007 Penlaciklophl ... ......... 1.9 Pyrene ............... . .................. 0045
Cadmium................................. 6.4 Tretrachlooethene ......... 1.7 Toluene .................................. 0 0011
Chromiumn (Total) .............. 0s Teltachoophenots (Total) ........ 0 68 Xylenes .................................. 0011
Lead ........................ 0.037 2.4.54Trchiloiropherroll............ 8.2 Chrormium (Total) ....................... 020
Nickel ...... ............ 0 47 2.4.6.Ttichloropheiol .-....... 7.6 Lead....................................... 0.037

Hexachtorodbenzo p-dioxins ........... 0.001
Heaachtorodbenoomlutans ......... 0.001 _______________

Pantach~lorod-benhzo p.6oxins ..... 0001 r 1<05 nonwaslewalers Concentration
1<2 owslwlr onceritation Pentachlorodibenzo-turans........ 0.001 (see also Table CCWE In sect. 268.41) (in mpuhg)

Tettaclorodibenzo-lutans ........ 0.001 Benzo(a)pyrene.......................... 084
. ........ 6.0 Phenol ................................... 27

1.2.lDicsloroeffiane 6.0 Cyanides (Total)......................... is
I.I.Oichoroathylene ............. 60_______________ __ _____ L______
I.l.1.Ttichltooettlane ... .. ... 6.0Cocnrtn
Vinyl chloride ................ ..... 6.0 K<043 wastewates(nlI 00wseaers Concentration

_ _ _ _ _ _ _ (in mg/1)
2.5.i-~rop~no.......~.0013

ke. ..ioohno . enzo(a)pyrene .. .................. 0047
Ttettachioroettsene 0 ........ 006 Pheonl .(o....... . . ....... 00

Tetrachlorophanols (Total) ......... 0 018 Cheadu . Totl)..-..-................. 0 03
2.4.5.Trichlotophtnol . . .. .... 0016 Led1.. . . . . .3
2.4,64Trchlorophenol . ...... ~ 0039
Haeachtodiberszo-p-doxis ...... 0.001
Hcxachlorodibenzoftars 0........ 00)
PentachtoodibenzopdoAins. 000 1 NOTE: 'Wastewaermeans awaste
Pentachlorodibenzo-furans ...... 000) containing less than 1 % filterable solids and
T Irachtorodibenoomp-oslns 0.00 1
Cftachlolodibenzo-furans 0.001 less than 1% T.O.C.



Table CCW
Constituent Concentration in Wastes

40 CFR 268.43C (Continued)
Constituents must be analyzed in waste before stabilization

K<086 riorwastewatefs. Concentration ConcentrationK<051 nonwastewalts Concentration Solvent Washes Subcategory K9 owseaes(nm~g(see also Table CCWE In sect. 268.41) (in moxyko) (see also Table CCWE In sect. 268.41) (in mglig)105 naseaes mtg

Anthracene............................... 62 Acetone .................................. 0;.37 1.1..2-Terachloroethane......... 56
Benzene ...................... 95bis (2.ethylhexyl) phthalate ........ 0.49 1.l1.2.2-Teltachloroethane ......... 56Benzo(a)anthracene..................... 1.4 n-Butyl alcohol........................... 037 Tettachloroethene ........................ 60
Benzo(alpyrene.......................... 084 Cyclohexanone.......................... 0.49 1.1.2.Trkhloroethane ........ ...... ... 6.0
Bis (2.ethythexyt) phthalate ....... 37.0 1.2 ..Achlorobenzene .................... 0.49 Trichloroethylene .. .......... ........... 5 6
Chrysene................................. 2.2 Ethyl acetate............................. 0.37 Hexachloroethane....................... 28 0
Oi-n-butyl phthalate...................... 4.2 Ethyl benzene ....................... ..... 0.031 Pentachloroethane ..................... 5.6
Elbylbenzene............................ 67.0 Methanol................................. 0.37
Naphthalene ............................ Reserved M.ethylene chloride ..................... 0037
Phenanthrene.....I.............. 7 Methyl ethyl kelone...................... 0 37
Phenol.................................... 2.7 Methyl isobutyl kelone .................. 0.37 K9 inalwtr ocnrto
Pyrene............... . ................... 20 Naphthalene ............................ 049 (<9 inaseaesin mgfikg)
Totuene ....................... N. itrobenszene..... ................ 0.49
Xylenes................................. Reserved Toluene .................................. 0.031 1,30Ochlotoberizene ......... ...... ... 56
Cyanides (Total).................. ....... 18 1.l.1-Trcholoretlrane................... 0044 Pentachloroethane ....... ........ .... 56

ntrihloroethylene........................ 0.031 I.1.I.2,Tetrachloroelhane........ 56
Xytenes .................................. 0015 l10,2.2.Tetrachloroethane....... 56

Concentration Tettachlotoethylene .......... ........ 6 0
______wastewaters__(in________ t2.4-Trrchloiobenizene ........... .. .190

K086 wastewaters. Concentration Trichlotoethylene ...................... 56
Acenaphthene ........................ 000OSOSlvent Washes Subcategory (in mg/i) 1. 1.2*Trchloioethane.... ...... ...... 60
Anthracene ...... ...... .. ..... 0039 ________________

Benzene ................................... 0011 Acetone .................................. 0.015
Benso (a) anthracene ................... 0.043 bra (2.ethylhexyt) phithalale........ 0044 Concentration
Genzo(a~pyrene ........................ 0,047 rr.Outl alcohol .......................... 0.031 K<099 nonwastewaters (in rerilg)
Bis (2.ethythexyt) phthatato........ 0.043 Cyctohexanone.......................... 0022 ________________

Chrysene... .......................... 0043 1.2.Orchtorobenzene .................... 0044 2.4..Dchlorophenoxyacetic acid 1.0
Oi-n burtyl phthalate...................... 0060 Ethyl acetate............................. 0031 Hexachlorodibcnzop.dosrn 0.001
Ethytberixene ............................ 0011 Ethyl bensene ........................... 0.015 eahodenluas00
Ftouren................................... 0050 Methanol................................. 0.031 Hxcl~dbnouas....... 00
Naphthalene............................. 0.033 Methylene chloride ...................... 0.031 Penlachlorodbenizo.p-dions. 0001
Phenanthrene ........................ ... 0039 Methyl ethyl kietone...................... 0.031 Pentachtoiodbenzolutans.. 0.001
Phenol.................................... 0.047 Methyl isobrjtyl kelone .................. 0031 Tetrachlorodibenzo p dioxins...... 0 001
Pyrene ................................... 0045 Naphthalene ............................. 0. 044 Tetrachtorod.,benzefurans......... 0.001
Totuene .................................. 0011 Nrtrobeiene............................. 0.044
Xylenes.................................. 0011 Toluene .................................. 0029
Chromiumn (Totl)........................ 020 1.l.I.Ticholorettane ................... 0031 C0oncentrationmg~jLead .................... ........ ... 0037 Ttichtoroethylene ....................... 0.029 09waeaes (inmg)

Xytenes.................................. 0.015
Chromium (Total)...... .......... ..... 032 2.4..Oichtrophenoicyacelic acid . 1.0

1<052 rionwastewaters Concentration Lead...................................... 0.037 Hexachlorodibenzo-p-dioxins...... 0001
(se aso abe CWEInsec. 68. 1 LHexachloiodibenzofurans ......... 0001

(se ls abe CE n ec.25.4) (in mgilrg Pentachtorodibenzo-p doxins ...... 0001

Benzene.................................. 95 Pentachlorodibensolufans ........ 0 001
Benzo(a~pyrena ......................... 084 K<087 rionwastewalers Concentration Tetrachiorodibenso p dioxins ...... 0 001
o-Cresol .................................. 2.,2 (see also Table CCWE In sect. 268.41) (in mg/hg) Telfachltodibenzolurans .... .. 0001
p Cresoll... .. ..... ..................... 090
Ethylbenzene............................ 670 Acenaphthalene ......... 3.4
Naphthalene........................... . Reserved Benzsente. .......................... 0.071
Phenanthrene............................ 7.7 Chrysene ....... 1...............<. 101 rionwaslewaters (Low Aisenic Concentration
Phenol.................................... 2.7 Flrroranthene............................. 3.4 Subcategory-less than I% total arsenic) (in nigulg)
Toluene.................................. 9.5 Indencr (l.2.3.cd) pyrene 3I see also Table CCWh In sect. 260.41) ______

Xytenes . .. ........................... Reserved Naphithalene ............................ 34 OnhoNitroanitine ............... ... .... 14 0
Cyanides (Total) .. ..................... 1, Phenanthrene ............ ......... ..... 3.4

Toluene ................................... 0.65
Xylenes......... ........................ 0070 rIIwseaes ocnrto

(In2 masewI)r Conenraio (iteanr Conenraio

Concoentrtibon Onho-Nitroantine........................ 027Benzena ........................ / 0011 K<087 wastewaters (in rngl) Arsenic .................................
Benzo(a)pyiene .................. .... 0.047 __ ___________ ______ Cadmium................................. 02

2O- iesth.......h................. .... 0.033 ACeh tasene . .............. 0.028 La.......................... 0.24
o.Cresoll....................... . 0011 Bcene ...... n......................... 0.014 Meadr......................................021
2,4Cretyl..... ................. . 0031 Chensene. ............................... 0.024Mruy..............2
Ethylbenizene ... ... .... .... 0011 Fluoranthene ... ............... 0028 ______
Naphthalene .......... 0033 Indeno (1.2.3 cd) pyrene ......... 0.028 K 1102 nonwasiewalts (Low Arei ConcentrationPhenianthiene ................... 0.039 Naphthalene ..................... 0.028 Subcategory-less than 1% total arsenic) (i V )Phenol ............. . ............ 0,047 Phenavnhe ............... .... 0028 (seealso Table CCWE In sc.268.41) irn/g

Tlene ... ..................... 0011 Tole n .............- .. 0 008
Xyens ........................ 001Xylenes . . .0014 Ortho.Nirolerol ............ ..... 130

Chromriumn (Total)........................ 0.20 Lead ............................... 0037

_________K102__wastewaters__ Concentration

waleilrsard <04 orwatealrs Co ioelallon 102wsears(in itigi)

1<62Co~etr;in <03 (in mgr) Ortho-Nilroanilae........... ........ 0028

Chromium (Total) 034 Prthalic a.......... . 28.0 Arsenic ......... . . ............... 2.0
L d.... .... 00Cadmium ...... ... .......... 024

Lead..... 0.44 Lead............................. 0.11Jikl ......... 0.4 Mercury .................... 0027

KM09 and K<094 wastewaters ICon3cenitatic _______

(In mg/i)
K01wstwtr Concentration Phthaic ad................0.54

mercury ~ . .. . 0 030
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K103 nonwaslewaters Ccnrlon [ P030 nonwastewatera Cocnration P097 nonwastewateia Cocetato(in mg/kg) (in mng/g) (in mg/kg)

Aniline ........................ 5 6 Cyanide (To tal) ..... ........ 1100 Famp hur. . .0

iitrophenol......................... 56 ________________ ______

enene ...................... 56____________
'leol ........... ..................... 56 P0P07atetrsConcentration]

K103 wastewaters Concentration Cyanide (Total) .................... 1.9 Famhu ... _____ .I ......... 02

(in mg/i) Cyanide (Amenable)................ 0 t

Aniline.................................... 4 51Coenrtn
Benzene.................................. o0.11 P098 nonwastewatera I (i g/g

itro b e n e n e .. .......... .................. 0 0 7 3 (in m g p g ) C y a n id e (T o tal) .................. ......... 1 0
Phenol ....... ........................ - 1.4 Osuolon ............. 01 j Cyanide (Amenable) ................... 91

(in m nonwa P09 wastewterncCocetratn C[oP98casttarstionI

(in 4gnonwastewawasrewtCoscentcationio 1 C098wenteatior

2.4Oistopcno.............56(in rg/1) [i __________________ _______

Aniline.................................... 56[ Cyanide (Total).......... ............. 1,9
Benzene.................................. 60 Qisulloton ............ I.................. 0025 Cyanude (Amenable) ........ ..... ..... 0 t0
Nitrobenzene............................. 5 6
Phenol.................................... 56F1
Cyanides (Total) .................... ...... 1.8I P063 nonwastewaters Concentration P099 nonwastewats Concentration

(in mg/kg) (see also Table CCWE In sect. 268 41) (in mglkg)

____________________ -_________ Cyanide (Total) ... ................ ..... 110.0 1
K104wasewaersConcentration Cyanide (Amenable) .................... 9.1 Cyanide (Total)........................ 1100
KtO4 ~ ~ (i watwtr I ________________________ Cyanide (Amenable) ...... . ...... .... . 9 1

Aniline.................................... 45 S
Benzene.................................. 0.15I P063 wastewaters Concentration P099 wastewaters Concentration
2.4.0introphenol ...................... 061 (in mg/I) (see also Table CCWE In sect. 268.41) (in mg/i)

tNitrobenzene............................. 0073 Cyanide (Total) ... ...................... 1.9
Phenol ................................... 1.4 aid(Aeal)............. 00 Cyanide (Total) . .......... .......... .1 9
Cyanides (Total).... ......... ... ..... 27 Caie(mnbe. ....... 0.0Cyanide (Amenable) ............. .. .. 0.10

r K) ISwastewaltrs Con~centato P7nnw ears 1Concentration
(ee atlso Table CC.E In 'et684) ( n mg07) nonwa(in mg/kg) P104 nOnwasletetsli Concentration

E1......... ... .4........07 Methyl parathion .................. ... J (i 005g ~ (see atso Table CCWE In sect. 268.41)~ (in ingi1)

it .. .............................. 07 02SCyanide (Total)... ... ...... 1100
Cyanide (Amenable)................... . 9 I

r P013 nonwastewaters Concentration [ P071 wastewaters TConcentration
(in rngli ) (n m fl P104 wastewaters Concentration

Caie(Total) ................. 00Methyl parathion ................ 0025 (see also Table CCWE In sect. 268.41) (in mg/I)

P074 nonwaslewaters Concentration Cyanide (Amenable)............... 0 to

Focetato (see also Table CCWE In sect. 268.41) (in mg/kg)
P03wstwtr (in mg/I) Cyanide (Total) ......................... 1100 _____________ _____

Cyanide (Total)........................... 1.9 [Cyanide (Amenable)....... I ........ _9__P06______waei Concentration

~Cyanide (Amenable) ............. 0.10 P0noateti (in mg/iig)f P074 wastewaters Concentration Cyanide (Total).......................... 110 0
(see also Table CCWE In sect. 268.41) (in mg/i) Cyanide (Amenable) .... ........... 9 I[ P021 nonwastewatets Concentration Cyanide (Total) .......................... 1.9

I-ckuel...... l)..................... 0.441 P0 asea0sCocnrto
Cyanide (Total) ................. 110.0 Nike (........................ 0416wseaesCneion)
Cyanide (Amenable) ........ ... 9.1(i V

Cyaid (meabl)........~ ktmgkg Cynie Amnabe)...........0.0 Cyanide (Total) .......................... 1

______________ P osi nonwastewatefs Cocnrto Cyanide (Amenable).... . ............ 0.10

P021 wastewaters Concentration t rtho . . . . . . . . . . .(in mg/kg) _ _ _ _ _ _ _ _ _ _ _ _ _ _ o cnrto
C yaid (T ta ).. .... 1.9t o ....... n........ew...e....m g.. g)

Cooncentration
P09I (nm/)Cyanide (Total) ................... 110.0... 19 11nowseati inmg

P029ad (Ameable ae ............ mg0).Cynd1Amnbe..........0

Cyanid W&TolaJilleFS Concentration Cyanide (Tota)....0.0...........t.....r.. Concent.ation
C yiid (A m na le C y a nid 9.1n a le .. .. ..... .n....t...e. 1

f P029 niwatwaters Concentration Concenratio (in..... mg../i) ........... .2

Cyanide (Tmebe). .. 91 P041nasrvl Con~centration

C yanide (Toetal) ................. .. ........ 1.90 P094 wastewaters j ((ntmg/i

Phorale ...............-....... ..... 0025

NOTE: 'Wastewater" means a waste
containing less than 1% filterable solids and

1 7 less (han 1 % T.O.C.



Table CCW
Constituent Concentration in Wastes

40 CFR 268.43
(Continued)

Constituents must be analyzed in waste before stabilization

U.028 nonwastewaters Cnctaio [ 1088 nonwastewatets 1concentration U1190 nonwasiewalers IConcentration
I __________________ (i r~g/i) __________________ (in mg/kg) _________________4(n mg/kg)

Sis (2.elhylhexyt) phihatate 28.0..... Diethyl phthalate........................ 280 Phthalic anhydride .. ....... ........... 28 0I _____________________ _________ [ _____________________ I(reported as Phihaic acid)

CocontrIain [r Concentration

U1028 wastewaters ;so U088 wastewaters(img)119waeaer

S i . 2 e t y h x y ) p ih t t .. ... ... . 4D i t y h th a ta te . ..... ... ... ... 0 .5 4 _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ (in m g /I)

___________ ________________________ __________ PhIharic anhydride . .......... 054

__________________________ ________________________ ___________ (reported as Phthatrc acid) J
U6 owseaes Concentration U10 nowsewI Concentration
1169nnwstwtes (in rinq/k§) 110 owseaeS(in ingg)T

_________ U________________II 1235 nonwastowaits jConcentration
Dn ut ptaae.............. 28.0 Dsehl piii t...ii ... ............... 28.0 popae (in ni9ilr)-

Di~~bjtt pttatteDimthl lIis.(2.3.Oibrornopropy) po hae0.1

U09wseaesConcentration U12Tsiwts Concentration
1169wstwtes(in mV/) 102 ase tes I (in mg/I)

Or-n-butyl phihatate ..... .............. 0.54 Uiehlpihtt.......... 41235 wastewateis (incenratto

_________________________ __________ tins 2.3.Oiropropy) phosphite .. 0025

11107 nonwastewater (incemgrati)

[Di n Wrt phthatate ................... 28 0

1117 astwaers Coceaion NOTE: "Wastewater" means a waste

4 (nm/) containing tess than I% filterable solids and
Di n-octyl ptrthatate ...... J...... 054 less than, 1% T.O.C.
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Appendix III to part 268 -List of Halogenated Organic Compounds Regulated jAppendix I/l udded by 52 PR 25787. July 8.

Under Sec. 268.32 19871

In determining the concentration of HOCs in a hazardous waste for purposes of the Appendix III Is a list of H-OCs that must be
Sec.26832 and ispsalproibitonEPAhas efied he O~s hatmus be considered when determining If the waste
Sec.26832 and ispsalproibitonEPAhas efied he O~s hatmus be fails under the California list HOC

included in the calculation as any compounds having a carbon-halogen bond which restrictions. The concentrations of these
are listed in this Appendix (see Sec. 268.2). Appendix III to Part 268 consists of the H-OCs In the waste must be added together

following compounds: to determine if the 1,000 mgli restriction is
exceeded

Volatiles
Bromodichioromethane
Bromomethane
Carbon Tetrachloride
Chlorobenzene
2-Chioro- I ,3-butadiene
Chiorodibromomethane
Chloroethane
2-Chioroethyl vinyl ether
Chloroform
Chloromethane
3-Chloropropene
I ,2-Dibromo-3-chloropropane
I .2-Dibromomethiane
Dibromomethane
Trans-I ,4-Dichloro-2-butene
Dichiorodifluoromethane
1,1-Dichloroethane
I .2-Dichloroethane
1,1 -Dichloroethylene
Trans-I .2-Dichloroethene
I .2-Dichioropropane
Trans-I ,3-Dichloropropene
cis- I .3-DichloropropeneN
lodomethane
Methylene chloride
1, 1, 1,2-Tetracloroethane
1, 1,2,2-Tetrachloroethane
Tetrachloroethene
Tribroniomethane
1, 1, 1-Trichloroethane
1, 1 2-Trichloroethane
Trichioroethene
Trichloromonofluoromethane
I .2.3-Trichloropropane/
Vinyl chloride

Senzivolariles
Bis(2-chloroethoxy)ethane
Bis(2-chlorocthyl)ether
Bis(2.chloroisopropyl)ether
p-Chloroaniline
Chlorobenzilate
p-Chloro-m-'resol
2-Chloronaphthalene
2-Chlorophenol
3-Chioropropionitrile
m-Dichlorobenzene
o-Dichlorobenzene
p-dichlorobenzene
3,3'-Dichlorobenzidine
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2,4-Dichoropheno

2,4-Dichlorophenol

Hexachlorobenzene
Hexachiorobutadiene
Hexachiorocyclopentadiene
Hexachloroethane
Hexachioroprophene
Hexachloropropene,
4,4'-Methy lenebis(2-chloroani l ine)
Pentachlorobenzene
Pentachioroethane
Pentachloronitrobenzene
Pentachiorophenol
Pronamide
I ,2,4,5-Teirachlorobenzene
2.3,4,6-Tetraciorophenol
I ,2,4-Trichlorobenzene
2,4,5-Trichlorophenol
2.4,6-Trich lorophenolI
Tris(2,3-dibromopropyl)phosphate

Orgemochloriiic Pesticides
Aidrin
alpha. 13HG
beta-B HG
delta-B HG
gammna-B HG
Chlordane
DDD
DDE
DDT
Dieidrin
Endosuiran I
Endosuiran 11
Endrin
Endrin aldehyde
Hleptachior
Heptachlor epoxide
Isodrin
Kepone
Methoxyclor
Toxaphene

Pheizoxyacelic Acid Herbicides
2,4-Dichlorophienoxyacetic acid
Silvex
2,4,5-T

PCBs
Aroclor 1016
Aroclor 1221
Aroclor 1232
Aroclor 1242
Aroclor 1248
Aroclor 1254
Aroclor 1260
PCBs not otherwise specified
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Dioxins and Furans
Hexach lorod ibenzo-p-d iox ins
Hexachlorodibenzofuran
Pentach lorodibenzo-p-diox ins

k ~ Pen tach lorodi benzofuran
Tetrachlorodibenzo-p-dioxins
Tetrachlorodibenzofuran
2,3,7,8-Terachlorodibenzo-p-dioxifl

N
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PRELIMINARY RISK EVALUATION

I. Contaminant:

Contaminant TLV:

Contaminant Action Level:

II. Concentration in Soil: _ ppb
(1) (5) (10)

<100ppb 100ppb-lppm >Ippm

III. Route of Exposure (Health)

(5) (0)

TOTAL a) Inhale Yes_ No_

1) Contaminant concentration:
(2) (0)

>1/1000 of TLV Total Yes_ No

2) Contaminant concentration:
(2) (0)

>1/100 of AL Total Yes No

(10) (5) (2)

3) Toxicity: LC50  Extreme High Moderate

8 Hours, Rat <10ppm 10-OOppm 100-1000ppm

(1) (0)
Slight Non Hazardous

1000-10,000ppm >10,000ppm

(15) (10) (5)

TLV Extreme High_ Moderate

0-lppm 1-10ppm 10-OOppm

(2) (0)
Slight Non Hazardous

100-1000mg >1000ppm

(10) (5) (0)

4) Vapor Pressure: mm High_ Medium Low
>75mm 25-75mm <25mm

(5) (0)

TOTAL b) Absorb: Yes No

Contaminant concentration:
(2) (0)

>1/500 of TLV total Yes No
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(10) (5) (2)
3) Toxicity: LD50  Extreme- High_ Moderate

8 Hours, Rat O-Img 1-50mg 50-500mg

(1) (0)
Slight Non Hazardous
500-5000mg >5000mg

(0) (5) (10)
4) Vapor Pressure: mm High Medium__ Low

>75mm 25-75mm <25mm

c) Carcinogenic Effect:

True human carcinogenics (25)

Probable human carcinogenic with limited human study (20)

Probable human carcinogenic with inadequate human study
(15)

Possible human carcinogenic with limited evidence in
animals (10)

Not classified inadequate study on animals (5)

No evidence of carcinogenicity in humans (0)

TOTAL HEALTH RISK:

Soil Concentration + Inhalation + Absorb + Carcinogenic =

TOTAL HEALTH RISK RANGES:

High: 78 - I1

Medium: 30 - 77

Low: 1 - 29

IV. Route of Expos"ure (Environmental)

1) Groundwater

a) Environmental significant

If greater than States Recommended Soil Clean-up Level

(RSCL) levels at 1-15 ft, contaminate is

(15) (0)
significant Yes_ No
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b) Effect of groundwater

If greater than 10 x RSCL at 15 ft, possible effect on

(15) (0)
groundwater Yes No

2) Surface water

(0) (2)
a) Solubility in water: Insoluble Slightly soluble

(5) (10)

Soluble Very soluble

b) Observable signs of ccntamination

(10) (0)
Yes No

Remarks:

c) Concentration: __ .ppb

(0) (0)
Action level 1/500 of TLV Yes No

3) Air:

(10) (5) (0)
Vapor Pressure: mm High Moderate_ Low

>75mm 25-75mm <25mm

TOTAL ENVIRONMENTAL RISK:

Soil Concentration + Groundwater + Surface water + Air =

TOTAL ENVIRONMENTAL RISK RANGES:

Highv 45 - 95 Immediate removal of soil

Medium: 20 - 44 Soil removal depends on population & project

Low: 2 - 19 Soil can be put back into hole
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